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NEW FEATURES 


A new and improved type of grid 
construction that secures even more 
brilliant results than our previous 
grid. 

A neat compression band attach 
ment for holding the patient still 
during exposure. 

Patient brought nearer to plate. 
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cutting off practically 90% of secondary. Takes all makes of cassettes to 17 x 17 size, operates in horizon- 
tal or vertical position, and does Stereoscopic work in either direction. 


All-metal construction electrically welded and practically indestructible. They do not get 


Price $250.00 list with cash discount for quick payment. 
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spectively. Illustration shows our regular 6 com- 
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circular. 
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“out of 


Prices shipped from Chicago, Boston or 
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$50.00 $58.50 $65.00 
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We can furnish many sizes and styles of mounts 
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signs if desired. Very liberal discounts are allowed 
on orders for 100 or more. Get our new price list 
#160—with discounts. 

Special on gross lots of #1 size film $6.96. 
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THE DUODENAL NICHE* 
BY RUSSELL D. CARMAN, M.D., AND CHARLES G. SUTHERLAND, M.B. TOR. ) 
Section of Roentgenology, Mayo Clinic 


ROCHESTER 


( all lesions seen roentgenologically in 

the gastrointestinal tract, duodenal 
ulcer is the most common. Records of this 
Clinic for a period of sever: al vears show 
that among each 
duode né il dise: ase, the incidence 
ulcer gastric ulcer 6, gastric 
and duodenal ulcer one, and gastric cancer 
twelve. Thus the diagnosis of duodenal 
ulcer is of prime importance to the roent- 
genologist, and the duodenal niche is one 
of the most interesting signs of the disease. 

The first mention of the duodenal niche 
in roentgenologic literature is to be found 
in a paper by Haudek in 1911. This was 
only two years after Reiche had described 
the shadow of the crater of gastric ulcer 
which Haudek later designated the “Nis- 
chensymptom.” Haudek’s description of 
the duodenal niche was meager and evi- 
dently unheeded, for during the next few 
vears the diagnosis of duodenal ulcer was 
based on varying combinations of indirect 
roentgenologic signs with the clinical mani- 


100 cases of gastric or 


is 56 cases, 


festations. It was not until 1914, when 
Lewis Gregory Cole drew attention to 


bulbar deformity, that the direct method 
of diagnosis was established. Acceptance 
of this sign was difficult for many because 
of the discordance between the roent- 
genologic appearance of the deformity and 
that seen at operation. In 1916, one of us 
(Carman) suggested th: at spasm was prob- 


Ny 


MINNESOTA 


ably an important factor in the production 
of the deformity. The niche was perfunc- 
torily included among the signs but. was 
given little stress until 1919 when Aker- 
lund emphasized its frequent observation. 
He recurred to the subject again in 1923 
with a masterly analysis, and since that 
time the niche has had more general and 
respectful recognition. Akerlund, by mak- 
ing very thorough examinations, was able 
to discover a niche in 50 or 60 per cent of 
his cases of duodenal ulcer. With the 
exception of Diamond, however, other 
examiners have not been able to approach 
this percentage, and the disagreement 1s 
striking. Chaoul, after a careful review of 
the literature, stated that the majority 
of roentgenologists, such as Bier, von 
Bergmann, Holzknecht, George and Gerber, 
Carman, Strauss, Schlesinger, and Goldam- 
mer, and many others, agreed that the 
niche-sign cannot have the same impor- 
tance In the diagnosis of duodenal ulcer that 
it has in gastric ulcer. This would be true 
only when the observer is not sure as to 
the presence of a niche, but when the 
niche is definite it has the same importance 
as the niche of gastric ulcer. 

For the varying incidence of the niche 
in the experience of different examiners, 
several factors are perhaps responsible: 
difference in technique, in the a 
of what constitutes a true niche, and 1 
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Fic. 1. Specimens of duodenal ulcer showing craters of various dimensions. In 


all these the niche was visible 
roentgenoscopically. 


Fic. 2. Drawing illustrating the niche as seen in the median, the right and left oblique views. 
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the effort to demonstrate it as such. 
Another factor, which should not be over- 
looked, is the class of patients sent for 
roentgenologic examination. In some clinics 
only those patients with a clinical diag- 
nosis of ulcer are referred to the roent- 
genologist. Such patients have older lesions 
and are likely to have ulcers sufficiently 
large to produce a visible niche. In other 
clinics all patients having abdominal com- 
plaints, however vague, are examined with 
the roentgen ray, and among these there 
will be patients with early duodenal ulcer 
which ts incapable of producing a visible 
niche, although the spastic bulbar dis- 
tortion Is diagnostic. 

Since the niche of duodenal ulcer is 
commonly much less in diameter and 
shallower than the niche of gastric ulcer 
its detection requires careful observ: ation 
and a painstaking technique comprising 
both roentgenoscopy and roentgenography. 
A technique may be efficient for the 
diagnosis of ulcer, yet fail in many 


instances to reveal a niche. Differences in 
interpretation are undoubtedly responsible 


Fig. 3. Niche seen on the upper border of the duodenum 
with an incisura opposite. 


for much difference of opinion as to the 
frequency of the niche. The bulb usually 


Fic. 4. Bulbs which were practically normal roentgenographically revealing niches roentgenoscopically and found 
at operation. 


. 
} 
vi 
i 
4 
« 


has multiple deformities of contour and 
projections, any one of which may be 
assumed to represent a niche. Some of 
these portray merely uninvolved portions 
of the bulb in the vicinity of the lesion, or 
the area between a double spastic con- 
traction, or a diverticulum proximal to a 
stenosing ulcer. When the diagnosis of 
ulcer is obvious from bulbar deformity, or 
from retention and hyperperistalsis in a 
large but otherwise normal stomach, many 


Fic. 5. Roentgenogram of niche ulcer with obstruction 
(see specimen in Figure 6). 


examiners regard it as superfluous to seek 
for a niche. 

In a series of 1658 cases of duodenal ulcer 
examined roentgenologically at the Mayo 
Clinic during the year 1925, niches were 
seen in only 220 (13.27 per cent). Surgical 
investigation was carried out in 100 of the 
220 cases. Ulcers were found in 98: on the 
anterior wall in 74, on the posterior wall in 
g, and in 15 the situation of the ulcer was 
not indicated. In 2 cases no ulcer was 
found, but on account of coexistent disease 
of the gall-bladder the duodenum was not 
opened, and, as in 3 cases of the same 
series an ulcer that was neither apparent 
nor palpable was revealed when the duo- 
denum was opened, there remains a 
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reasonable doubt of roentgenologic error 
in these cases. Our experience has been 
that the finding of a niche justifies opening 
the duodenum, if necessary, to determine 
the presence or absence of an ulcer. 

Since the percentage of niches discovered 
in these cases is relatively low, it will be 
pertinent to describe the technique ot 
examination and the criteria by which 
their presence was determined. 

All patients are examined both by screen 


Fic. 6. Pathologic specimen showing crater of ulce: 
illustrated in Figure 5. 


and film. During the screen examination, 
after the stomach has been investigated, 
the barium is expressed by palpatory 
manipulation into the bulb until it is fully 
distended and the barium overflows into 
the second portion of the duodenum. 
Observation is made not only in the 
anterior view but also in the oblique 
positions, both right and left. In all posi- 
tions the bulbar margins are studied 
attentively, and, in addition, the anterior 
and posterior bulbar walls are approxi- 
mated by pressure so as to elicit the 
centrally-lving dense fleck which is indis- 
putably a niche. In an obese patient with 
a stomach of the steer-horn type, an 
excellent view of the bulb can be obtained 
if the patient will place his right hand on 
his left shoulder, bring his left arm forward 
and turn toward the right into the lateral 
position or slightly beyond. The bulbar 
shadow is thus projected toward the 
examiner’s right. Because of the difficulty 
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of reproducing this position It is advanta- 
geous to substitute a cassette for the screen 
and make films at this time as is done in 
some of the European clinics. Our custom 
is to make two to four films in the ordinary 
manner, placing the patient in the position 
that shows the bulb to best advantage. 
Like the niche of gastric ulcer, the niche 
of duodenal ulcer may appear either as a 
bud-like prominence on the duodenal 
silhouette, or as a small, localized, dense 
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series. Interpretation of local projections 
from the bulbar shadow should be guarded. 
When only a single prominence is visible 
and the bulb is otherwise symmetrical and 
regular in outline, it may fairly be assumed 
to be a niche. If it is accompanied by a 
spastic Incisure at the same level on the 
opposite border of the bulb the evidence is 
complete. But when the bulb has multiple 
irregularities and projections, identification 
of the niche has no stable basis. The roent- 


Fic. 7. Niche ulcers of the duodenum, niche seen roentgenoscopically. Note marked associated deformity. 


area within the duodenal outline, the 
fleck. Akerlund’s description of the niche 
requires neither correction nor amplifi- 
cation. As he has stated in other terms, its 
diameter varies widely from 1 or 2 mm. to 
2 or 3 cm. Its profile is usually rounded, 
but may be angular and peg-like. Its 
favorite seat is on the mesial border of the 
bulb as seen with the roentgen ray, 
although it may be situated on the lateral 
border or the base of the bulb. 
Conservative judgment was exercised In 
determining the presence of niches in this 


genologist is frequently surprised to find 
that what he regarded as a niche cannot be 
demonstrated by the surgeon. Aside from 
constancy of situation, which is essential, 
the most convincing mark of the niche is 
an exaggerated density at its site which 
persists in spite of manipulation. When 
this localized density is only brought into 
view as a fleck by pressure over the bulb, 
lies internal to the bulbar margins, is con- 
stant in situation and cannot be effaced by 
manipulation, the evidence of a niche is 
almost absolute. Sometimes a central niche 
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can also be demonstrated as a marginal 
projection by turning the patient to an 
appropriate angle, and I the converse applies. 
One simulant of the niche “en face” to be 
kept in mind is sometimes produced by a 
bit of barium pent up in the pyloric canal 
on pressure over the bulb, but its situation 
should serve to identify it. 

The significance of the duodenal niche 
is the same as that of the gastric niche; it Is 
pathognomonic of ulcer. From a practical 
standpoint, however, there is room for a 
difference of opinion as to the amount of 
effort which should be devoted to searching 
for a niche. When the bulb is apparently 


undeformed from the several angles of 
view the examiner should not fail to 
approximate the anterior and _ posterior 


bulbar walls by palpation in an attempt to 
elicit a centrally lying fleck-niche which 


may be the only sign of an ulcer. Like- 
wise, when bulbar deformity ts slight or 
doubtful, identification of a niche adds 


substantially to the evidence. But when 
the bulb is extensively and characteristic- 
ally deformed, as it Is inmost cases of ulcer, 
little or nothing is to be gained by looking 
for a niche. For example, i in a case manl- 
festing the “gondola-peg”’ deformity, or 
the “Pylorus-fortsatz” of the 
or a bulb shaped like a cloverleaf, or one 
having multiple, sharply delineated predal- 
nences, it is not essential for the diagnosis 
to determine the particular recess w hich is 
the cavity of the ulcer. Often when there is 
marked obstruction the bulb can be seen 
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only at the cost of much time and labor, 
if at all. In such cases the triad of gastric 
retention, hyperperistalsis and a 
stomach of normal outline ts 

diagnostic. 

It would obviously be futile, therefore, 
to compare the percentage of niches 
observed in this series with the percentage 
reported by other examiners. No attempt 
was made to distinguish the niche unless 
characteristic bulbar deformity was absent 
Further, the series comprised many earl) 
ulcers which were too shallow to produce 
a visible niche. Nevertheless the series 
confirms the importance of the niche in 
diagnosis, since a considerable proportion 


large 
sufliciently 


of the ulcers would not have been dis- 
covered without this sign (Figs. 1 to 7 
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UNUSUAL 


BY GEORGI 
Department of Rox 
BO mN, M 
term lymphoblastoma has been 
rathe: venerally accepted Dy recent 
writers to designate a group of malignant 


conditions arising in the lvmphoid tissue, 


and described in the textbooks under vari- 
ous names. This acceptance of a common 
name tor a number of conditions which are 
probably different manifestations of the 
same diseas Is a step toward simpitfi- 
L< ition and should be encouraged. As used 
In this paper, lymphoblastoma includes 


pseudoleucemia, malignant lymy noma, 


and Hodgkin’s 

A review of the pathology and symp- 
tomolog v of this disease, especially the more 
recent 


yh wsarcoma 


yublic: tions, IS 


most insti uctive. 
ol the human bod, 


IS 


no or 


immune from its attack. Cases are reported 
showing involvement of the brain, cord, 
kidneys, adrenals, gastrointestinal tract 
and lungs, as well as the better known 
glandular types. The early manifestations 
are usually glandular, but cases have been 


seen in which the only demonstrable lesion 
was In the conjunctiva or some part of the 
gastrointestinal tract. 

Minot and Isaacs! analyzed the a 
nal symptoms in 4 of lym 
blastoma, exclusive of ly mphatic leuce mia. 
In this ; group, the initial symptoms were 


abdominal in 2 per cent of the cases, and 


pdomi- 


Cases yno- 


25 
occurred as 


i late manifestation with great 
frequency. The symptoms In many cases 
were due to pressure from enlarged abdomi- 


nal glands, but in 3 there was involvement 


of the pancreas, piel several showed actual 


infiltration of the gastrointestinal canal. 
Five deaths occurred from perforation 
either of the stomach or small bowel. 
Jaundice was not an uncommon finding, 


and an erroneous diagnosis of gall-bladder 
disease was frequently made. Abdominal 
operations of an exploratory nature were 
performed upon about 30 per cent of the 
119 cases with abdomin: symptoms. 
Locke and Minot,” 


turia 


in discussing hema- 


as a symptom of systemic disease, 


1 owt 
\MERICAN 


MANIFESTATIONS OF 


LYMPHOBLASTOMA* 


HOLMES, M.D. 

issachusetts General HH 

ASSACHUSETTS 
State that when lymphoblastoma involves 
the urinary tract the pain may be severe 
and paroxysmal simulating renal colic or 


appendicitis. The renal symptoms may be 
due to pressure from enlarged glands or to 
direct invasion of the kid 
the tumor tissue. 

Dresser 


ney substance by 


has reviewed the cases showing 
involvement of bone, and rey ported 4 
which the tumor invaded or originated 1 
the sternum. In some of these cases ie 
symptoms and were suggestive of 
aneurysm, but the tumors dis- 
appeared rapidly under irradiation. Since 
it well known that lymphoblastoma 
responds readily to radiation therapy, but 
does badly with incomplete surgical 
removal, an early correct diag is of 
the greatest importance. 

The material from the clini 
\Miassachusetts General Hospita 
Huntington Memorial Hospital has been 
reviewed recently, and papers, in addition 
to those already mentioned describing the 
various findings have been published.' 

The object of the present paper 
present a small group of selected cases 
showing some of the unusual manifes- 
tations of this disease, and to point out 
the difficulties which may 
arriving at a correct dia; 


ns 
In All, 


IS 


nosis 
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LYMPHOBLASTOMA 


3871. m: aged thirty-three, 
entered the hospital complaining of pain in the 
lower abdomen, back and legs. 

he only points of interest in his past history 
are: a story of frequent colds; recurrent tonsils 
which were finally enucleated, 
operation on the right 
prior to his admission. 

His present complaint, of severe pain in lower 


OF THE DURA 


in 


and 


a drainage 


antrum three vears 


part of abdomen, began about one year ago, 
usually occurring at night, waking him from 
sleep. The attacks occurred regularly, and 


gradually increased in severity. Six months Ago, 
he noticed enlarged glands in his neck, and : 
about the same time he became 
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There were no changes in the urine and the 
sclerae were not yellow. There was some ques- 
tion as to whether or not it was a true jaundice. 
Soon after the appearance of the “jaundice,” 
he began to have troublesome itching, espe- 
cially of the feet and about the waist line. There 
was a more or less continuous discharge from 
the nasopharynx. No sore throat, no cough, 
dyspnea or hemoptysis. 

Recently, his digestion has been poor, and 
he has had eructation and flatulence. There has 
been no association of the abdominal pain with 
meals. The bowels move three or four times a 
day without phy sic. 


Fic. 1. Case 108015. Lymphoblastoma of — the 


jejunum and duodenum. Note the abnormal position 
of the jejunum and the peculiar mottling of this 
shadow. 


A gland was removed from the axilla, and a 
diagnosis of lymphoblastoma of the Hodgkin’s 
type was made. He was then given roentgen- 
ray treatment which followed by local 
improvement. 

At the time of admission to this hospital he 
showed moderate enlargement of the cervical, 
suboccipital, inguinal and avnillary glands. 
The spleen and liver were not palpable nor 
enlarged to percussion. There was some 
tanning over the lower abdomen, as the result 
of previous roentgen-ray treatment. He was 
anemic and slightly icteric, and had evidently 
lost some weight. 

Short wave roentgen therapy was advised, 
two fields, 20 * 20 cm., one front and one 
back, over the pelvis and lumbar region, the 
treatment to be given in divided doses. Follow- 
ing the first treatment, which was given from 


Was 


Unusual Manifestations of Lymphoblastoma A 


the posterior aspect (about one-fourth of 

erythema dose), the patient developed severe 
pain in the lower back, thighs and legs, wit! 
slight elevation of temperature. No naus« 

vomiting nor other gastric disturbances were 
noted. The pain passed off in about twelve 
hours. After an interval of two 
received a second treatment, over the same 
area, which was followed by 
same symptoms 


davs, 


very much the 
severe pain in lower abdome 
and thighs, with slight rise in temperature 
This condition continued for a longer period 
of time than the first, and treatments were 
discontinued. He left the hospital and went 
Madison, Wisconsin, where he was operate 
upon by Dr. Yates who removed a lymplh« 
tumor from the dura. The tumor was located 
above the over which the 
ray treatments had been given. The rem: 

of the tumor gave the patient relief fr 
symptoms. 

Conclusions: In this case, the spinal svmp- 
toms were the first to appear, and were thx 
most important throughout. The diagnosis w 
made on the finding of general 
enlargement and biopsy. The roentgen-1 
examination failed to show involvement of the 
mediastinum or of the gastrointestinal tract. 

It was our opinion that the symptoms wer« 
due to pressure from massesof glands outsid 
the cord, and we directed treatments 
accordingly. If a more careful neurological 
examination had been done, with localization 
of the tumor, and radiation applied directly 
over it, probably the result obtained wor 
have been the same as with surgery. 


areas roentgel 


glandul il 


our 


LYMPHOBLASTOMA OF THE JEJUNUM 


Case 108015. A man, aged fifty-four, com- 
plained of abdominal pain and vomiting. The 
pain occurred about two hours after eating and 
was severe in the epigastrium. There was n¢ 
blood in the vomitus and the 
normal. The gastric symptoms had been present 
for fifteen vears, but during the past six months 
had been much worse. 

The physical examination was negative. The 
roentgen-ray examination of the gastrointes- 
tinal tract revealed a small six-hour residue, 
active gastric peristalsis, a duodenum normal 
in contour but pulled around behind the stom- 
ach, and delay in the third portion of thx 
duodenum (Fig. 1). 

At operation, the duodenum was found 
fixed to the pancreas and to the posterior 
abdominal wall. There was no ulcer. The 


bowels were 


jejunum, beginning at its junction with the 
injected 


duodenum showed a_ thick wall 
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suggestive otf tumol l'welve inches be the REMARKS 
pvioru ere two rge solt masses the 
Lenelist Inut. There were multipl Che literature contains reports of cases 
oTAape-ILK¢ SSeS thre ime ol t similar to those herein described. The error 
testing in diagnosis usually occurs from failure to 
COPIC tion oO ( consider lvmphoblastom iS possible 
FCINOV Ee t operat howed a tumo - cause of the trouble. or trom lack of 
the sub proper correlation of roentgen d clinical 
tne lymphocyte serie findings. 
NOSIS OF I onant nom \ I 
atient made a recove!l | tiie REFERENCES 
operatiol d was reterred to the ( 
department for irt Muinor, G. R., and | i Lyvmpho- 
| ntar ; tom spect ¢ Ce Wdominal lesions. 
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The CxaMMAt BS Dr. Georce E. Philadelphia. 
WEFe THOURN tO DE Cue to gas OF loot | would simply like to report the patient 
d of no diagnostic ortance that I gave a record of in Atlantic City about 
three years ago, In whom was involved the 
LYMPHOBLASTOMA OF THE CONJUNCTIVA sacroiliac joint with apparent abscess extending 
down into the region of the greater trochanter. 
Case 7659. A Chinese ged thirty-six, It disappeared very rapidly under roentgen 
entered the clinic on January 2, 1926. Two treatment. That patient is still alive and is in 
months previously he began to have p the reasonably good health five vears afte begin- 
left eve which gradually grew orse. He « - I ng treatment, has h 1 recurrences of involve- 
sultec physician who referred him to the ment of bone, has | repeated attacks of 
Massachusetts Eve Lar Intirn enormously enlarged sple« vhich has dis- 
Examination showed a soft granul or appeared under radiation treatment, and a 
ol the yer part of the left cor tiva large tumor in the chest whicl originally 
extending from the limbus backwar yout present has disappeared and has not recurred 
2.5 cn \ section of t S tumor was re e( since the first disappe aos 
for examination. The pathological diagnosis Dr. Cart H. Park Pasade Calif. 
made by Dr. Verhoefl s malignant yh- I would like to put on record a case which | 
oma, the patient s referred 1 for had the opportunity of observing. This was 
treatment diagnosed Hodegkin’s disease in (¢ icago by 
general e@xX nation tailed 1 Dr. Moody in bout IQI 5. Fi owing the 
involvement other tl of the eve, ar t- pathological diagnosis she was given roentgen 
genograms taken of his chest were n¢ re treatment in Chicago I think later was 
Hear tered 1 1] ) vas applied to ft elt treated by Dr. Skinner. Hei responst to irradia- 
upper eve fa Fourteer cd: S alter the treat- tion Was excellent and she remainet in fairly 
ment, he returned tor observation ree good health for a pel id ol yout seven vears 
from pain. Thirteen days later the t ss During that time she v vell enough so that 
had disappeared. The group ol cases t cn she Was looking aiter hel cl Idret Ithough 
this patient belongs Is eiIng reported etal she had to have help in the oust ind was 
by Dr. Reeves. Two had undergone ope ns somewhat anemic. 
for removal of the eyeball, and at the time of After this period of seven years, she devel- 


beginning treatment 
these patients 


irradiation, 


resp 


had recurrence oped a mass in the abdomen with severe pain 


ynded prompt! to on the left side. At this time, both light and 
heavy roentgen-ray treatment was tried but 


| 
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the mass did not show any reduction in size 
and she was very sensitive to the treatment. 
Her abdomen was then opened by a surgeon 
who found a large retroperitoneal mass, to the 
left side of the spine and above the umbilicus. 
A small section was removed. Dr. Moody was 
at that time in Pasadena and had an opportun- 
ity of studying the section and reported that 
it was Hodgkin’s disease. This section was also 
studied by Dr. George Dock who contirmed 
Dr. Moody’s findings, so that we had a Hodg- 
kin’s disease which had run a course of at least 
seven vears without changing very much 
character. 

Following laparotomy the patient showed a 
very considerable improvement and went on 
for some time when there was another recur- 
rence, but she would submit to no more radia- 
tion. She was given heliotherapy, ordinary 
sun baths, and again had a remission which 
lasted for about a year. After this remission 
she complained of severe pain running around 
on both sides of the abdomen. Radiographs 
made at this time (Nov. 13, 1924) showed that 
she had an almost complete collapse of the 
body the tenth dorsal vertebra and a col- 
lapse of the body of the second lumbar verte- 
bra. These lesions were separated by normal 
bodies and the intervertebral spaces were not 
affected. Soon after this time, she died. We 
felt that the destruction in the vertebrae was 
due to metastasis from the glands, which had 


in 


of 


long been the seat of a Hodgkin’s disease. The 
total duration of the disease was over nine 


vears. At the end of eight vears, the disease 
took on the malignant characteristic of a 


lymphosarcoma, except that it was entirely 
unresponsive to roentgen therapy. 

Dr. Minot has recently published a paper in 
the Journal of the American Association which 
gives, I think, a very good statistical review of 
the duration of life. | have reviewed the origi- 
nal material, and cannot but agree with him 
that so far no form of therapy has proved that 
it could prolong life. In all of his material, 
with the exception of one or two cases that were 
treated surgically, there is no absolute proof 
that life has been prolonged, if you take them 
group. If you take them as individuals, 
I have no doubt that life has been prolonged. 
With a patient such as | 


as a 


having 


sh« WwW ed 
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the mediastinum and suffering 
tremendously, there is no doubt that his life is 
prolonged. However, the average duration o! 
life of the whole group, nearly 500 cases, is two 


obstruction of 


and a half vears, and the case which lived t 
longest, something like eighteen vears, neve! 
had a treatment of any kind. Every case vou 


pick out which has responded  favorab 
to treatment can be paralleled with a case th 
has never had treatment of any kind. 
Regarding surgery, in the abdominal types 
it is well known that operation or infection is 
likely to start up an acute exacerbation of these 
cases. They are likely to die very soon followi: 
an extensive surgical operation. If you cut into 
a mass of this kind and do not remove the 
whole of it, it will grow rapidly and the wound 
will not heal. Surgery, 
thing to be done, is certainly contraindic 
On the other hand, a case with extensive 
involvement of a hollow organ like the stomac! 
or the jejunum is not a very favorable case for 
irradiation, particularly if you are going to us« 
heavy irradiation and try to do it In a sh 
time. Very obviously if you destroy the tumo 
vou kill the patient. Such a case may be helped 
by surgerv. We have one case in which the 
tumor was in the cecum, and the cecum was 


unless there ts a detinite 


ited 


removed some four years ago. The patient is 
well as far as we can say today, free fron 
symptoms. 

We also have similar cases that have had 
surgery and irradiation and they are well as | 
as we know, but we do not report them as 
cured, 

One other word in regard to treatment. I do 


not want to discuss this at length, but I do want 


to impress the warning which | have already 


given, that in abdominal 

heavy irradiation is a dangerous procedur 

In fact, I think it is dangerous in any case. 
It does not make any difference whether vou 
use short ray therapy or longer wave lengths 
it is the amount you give and the length of 
time you take to give it which is important. 


I am sure that patients have been killed, and 
life has been shortened, by heavy radiation 
therapy. On the other hand, if the treatment is 
given in small amounts over a long period « 
time, these patients can be made a great se uJ 
more comfortable. 
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WILLIAM B. BOWMAN, M.D., 

LNGELI 

” is well known that there is a large 
group of congenital anomalies and 
defects which occur in the spine. The 
nature and extent of these defects and 
their relation to the occurrence of trau- 
matic lesions is, perhaps, not so well under- 
stood. The purpose of this paper to 
describe these defects, to call attention 
to their relation to spinal trauma, to de- 
scribe the common injuries of the spine, 


and to discuss their differential diag 

The diagnosis of the traumatic 
and their differentiation from the several 
non-traumatic diseases which may involve 
the spine is by no means easy, and is often 
complicated by the occurrence tn the same 
spine of traumatic and non-traumatic 
lesions, or by the presence of pathologic: 
conditions which might be attributed to 
trauma or to other causes. We wish, more- 
over, to call attention to the fact that not 
all injuries to the spine are gross fractures 
and dislocations; but that there is a group 
of commonly occurring, infrequently recog- 
nized injuries which cause the patient much 
pain and suffering, and which all too often 
lead him to the chiropractor or the osteo- 
path. We regret to be compelled to say 
that under the manipulations of these 
cultists the patient often obtains the relief 
denied him by our inability or unwilling- 
ness to recognize the lesion producing his 
symptoms. We shall call attention to these 
lesions in their proper place. 

Before beginning the consideration of 
the numerous traumatic conditions which 
may affect the spine, it will be well to 
review briefly the anatomy the spine 
and the method of development of the 
vertebrae. The spine of twenty- 
six superimposed vertebrae, of which seven 
are cervical, twelve 
lumbar, and the 
The sacrum consists 
ossified together, 
usually four, 
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sacrum and the 
of five segments, 
and the coccyx contains 


and live are 


COCC VA. 


sometimes five segments 
Seen in profile, the spine has four anatom- 
ical curves; two with their convexities 
forward in the cervical and lumbar regions, 
t the Twenty-s th Ant Meeting, Am CAN 
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and two with their convexities backward 
in the thoracic and sacral regions. Seen 
from behind, the spinal column is vertical. 
A typical vertebra consists of a body and a 
neural arch. The articulated series of 
neural arches constitute the spinal canal. 
The neural arch has two pedicles, two lam- 


inae, four articular processes, two trans- 
verse processes, and a spinous process. 
[he articular processes or facets consist 


of an upper and a 
with those of the vertebrae immediately 
above and below. The transverse proc- 
esses arise from the point of junction of 
the laminae and the pedicles. The laminae 
are broad, flat expansions of the pedicles 
and fuse posteriorly to form the spinous 
process. 

The typical cervical vertebra has a small 
transversely elongated body, sloping down- 
ward and forward, and lipped 
It has no costal facets, 
outward and backward, and the notches 
which form the intervertebral foramina 
are about equal above and below. It has 
long, slender, flattened laminae and a short, 
strong bifid and nearly horizontal spinous 
process. Its transverse processes are short, 
slender and directed outward and forward. 
Its spinal foramen is large, wide and tri- 
angular. Its superior articular facets are 
flat and directed upward and slightly back- 
ward, while the inferior pair are flat and 
directed downward and slightly forward. 

The typical dorsal vertebra has a heart- 
shaped body, somewhat deeper behind, 
and has nearly equal transverse and antero- 
posterior diameters. It has one pair of 
costal facets. Its pedicles pass backward 
and its laminae are short, broad and im- 
bricated. The inferior notches forming the 


lower pair, articulating 


laterally. 
its pedicles pass 


intervertebral foramina are deeper than 
the superior notches. It has long transverse 
processes projecting outward and_back- 


ward and articulating with the tubercles 
of the ribs, and a long, strong spinous 
process projecting downward and over- 
lapping. Its spinal foramen is smaller than 
that of a cervical vertebr: . and ts circular. 
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Its superior articular facets are flat and 
are directed backward and slightly out- 
ward, while the inferior pair, also flat, 
directed forward and_ slightly inward. 

The typical lumbar vertebra has a large 
body, elongated transversely, and has no 
costal facets. Its pedicles pass backward 
and slightly outward, and the inferior pair 
of notches forming the intervertebral 
foramina are deeper than the superior 
pair. The spinous process is quadrate, 
horizontal, and of medium length. The 
transverse processes are rudimentary, but 
the costal are ossified to the 
vertebra, and are commonly called the 
transverse processes. The spinal foramen is 
larger than that of a thoracic vertebra 
and is triangular in shape. The superior 
articular facets are slightly concave and 
are directed inward and slightly back- 
ward, while the inferior pair are slightly 
convex and are directed outward and some- 
what forward. 

The fifth lumbar vertebra varies slightly 
from the typical lumbar in that its body is 
cut away posteriorly, making the thick- 
ness of the vertebral body somewhat 
greater in front than behind. This must not 
be mistaken for a compression fracture. 

There two sets of articulations: 
between the bodies and between the articu- 
lar processes. The articulations between 
the bodies are amphiarthrodial and con- 
tain the intervertebral discs. They have the 
anterior and posterior common ligaments 
continued above as the occipito-axial and 
occipito-atlantal ligaments, and below as 
the sacro-coccygeal ligament. The articu- 
lations between the articular processes 
are arthrodial joints, each having a syno- 
vial cavity. The neural arches are 
nected by the ligamentum subflava, 
interspinous ligaments, and the 
spinous ligament. 

The vertebrae are developed by ossifica- 
tion of the cartilage which surrounds the 
notochord and which passes backward 
over the sides of the neural canal. They 
ossify from five centers, one at the summit 
of the spinous process (except in the cervi- 
cal region), one at the extremity of each 
transverse process, and one for the superior 
and one for the inferior epiphyseal plate. 
Fusion of these centers is not complete 


processes 


are 


con- 
the 
supra- 
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until the twenty-fifth vear. In the cervica 


region independent centers sometimes 
occur In the anterior roots of the trans- 
verse processes of f the sixth and seventh 


cervical vertebrae. They sometimes persist 
as cervical ribs. In the lumbar region the 
transverse processes of the first lumba: 
vertebra may have independent centers, 
which may persist unossified. The neura 
arch of the fifth lumbar vertebra is occa- 
sionally developed from two centers o1 
either side, as evidenced by the fact that 
the arch is sometimes divided by a 
chondrodial joint passing obliquely across 
between the superior and inferior articular 
facets. The sacral segments from 
three centers only, one for the body and 
two for the neural arch. 

The various congenital detects of the 
vertebrae appear to play an important 
part in the etiology of spinal trauma; 
role that is often overlooked, partly be- 
cause the nature of the defect is imper- 
fectly understood, and partly, perhaps, 
because these defects are often unrecog- 
nized. We wish to call attention to these 
various defects and to demonstrate the 
relation which they bear to the various 
traumatic lesions. 

Congenital anomalies of the spine are otf 
inportance from two standpoints: They 
may be mistaken for fractures or other 
pathological conditions, and they are con- 
tributory etiological factors in the occur- 
rence of certain traumatic lesions. They 
are rather rare in the upper spine and ex- 
tremely common in the lower spine, particu- 
larly in the lumbar and lumbosacral regions. 
They vary from such inconsequential 
trifles as the failure to completely fuse 
of a transverse process, to such massive 
defects as complete absence of the cer- 
vical spine, as reported by Meisenbach in 
1912, or complete absence of the sacrum 
as in the following case. 


ossity 


A Mexican boy, aged six, was brought to the 
Angeles Children’s Hospital because o! 
lack of sphincteric control. Examination showed 
a child of average size, under-nourished, of! 
average mentality and who stood and walke 
in a normal manner. The right leg was under- 


Los 


developed and somewhat shorter than the left, 
and both legs were developed poorly 
pared with the thighs. 


as com- 


Extending from the 
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third to the filth lumbar vertebra on both sides 
were symmetrical, oval, fluctuant masses 
about 4 cm. long. No sacrum could be pal- 
pated, but a narrow space could be felt between 
the ilia. Roentgen examination revealed a com- 
plete absence of the sacrum and cocceyx, 


The these anomalies ts 
the failure of — of the laminae of the 
fifth lumbar or first sacral vertebra (Fig. 
1a). to Sutherland,! this anom- 
aly occurred in 5 per cent of all spines 
examined by him, and occurred in the first 
or second sacral vertebra in 70 per 


commonest of 


Cent, 


Fic. 1a. Incomplete unilateral sacralization of the fifth 
lumbar vertebra. 


and in the fifth lumbar in 24.5 per cent of 
cases. Baetjer tabulated 1000 cases ex- 
amined by him for lumbosacral symptoms 
and found non-union of the laminae in 
15 per cent of these cases. Wentworth‘ 
found this defect in 8.1 per cent of cases 
examined for low back strain. This partic- 
ular defect seems innocent enough until 
it is realized that the visible defect, i.e., 
failure of fusion of the laminae in the pos- 
terior midline is often only part of the 
actual existing defect. Because of the 
limitations of roentgenographic technique, 
the pedicles, the articular facets, and the 
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profile of the laminae are shown poorly or 
not at all. It is therefore with some aston- 
ishment that many roentgenologists learn 
that the apparently unimportant non- 
fusion of the laminae is simply the visible 
part of an often very extensive defect in 
the neural arch of the vertebra. It is to a 
loss of mechanical stability resulting from 
defective anchorage of the last lumbar 


vertebra to the sacrum that we must 
ascribe the clinical significance of this 
defect. The inter- and supra-spinous liga- 


ments rely upon the spinous processes for 


Fic. 16. 


Failure of fusion of the laminae of the 
fifth lumbar vertebra. Incomplete  sacralization 
of the left transverse process of the fifth lumbar 
vertebra. 


anchorage, and weakening of these attach- 
ments through defective development 
allows undue mobility of the spine with con- 
sequent injury to the ligamentous structures. 
Willis,* in the dissection of 800 specimens, 
has shown that there are four common 
forms of anomalous development of the 
fifth lumbar: 

Non-fusion of the laminae posteriorly 
with asymmetrical development and _ for- 
mation of the spinous process from one 
segment only. This form has the least 
clinical significance of any of the develop- 
mental defects occurring in this region. 
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Its importance lies in the weakening of the 
attachments of the inter- and supra- 
spinous ligaments, rendering the occur- 
rence of backstrain more likely (Fig. 2a). 

2. Bilateral separation of the neural arch 
between the superior and inferior articular 
facets. Obv iously, this defect destroys the 
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be recognized by means of roentgen ex- 
amination (Fig. 2b). 

3. Posterior and lateral defects in the 
neural arch, with rudimentary inferior 
articular facets which are useless for any- 
thing more than mere ligamentous attach- 
ment (Fig. 3a). 


Fic. 2a. Non-fusion of the laminae posteriorly and 
asymmetrical development and formation of the 
spinous process from one s ‘gment. 


Fic. 3a. Posterior and lateral defects in the neural arch 
with rudimentary facets. 
entire plan of anchorage of the vertebra to 
its fellows, and has the effect of interposing 
two separate bones held together only by 
ligaments, into the spinal column. It 
seems clear that only a comparatively 
slight trauma would be required to produce 
at least a subluxation of such a vertebral 
body. Rarely, if ever, can this condition 


Fic. 2b. Bilateral separation of the neural arch betw 
the superior and inferior articular facets 


Fic. 3b. Posterior non-fusion with unilateralse pat 
one posterior quadrant free. 


unilateral 
quadrant 


4. Posterior non-fusion with 
separation, with one posterior 
free from the vertebra (Fig. 3)). 

Please note, that of these extensive 
defects, only the first one can be recog- 
nized in its entirety, and that the recogniz- 
able posterior failure of fusion in the other 
defects Is, in reality, the least important 
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part of the picture. Figure 4 represents 
these conditions as seen laterally. 

Failure of fusion of one or more trans- 
verse processes IS a common anomaly, 
and is important principally because it is 
often mistaken for a fracture. It occurs 
most commonly in the transverse processes 
of the first lumbar vertebra. 

So-called extra vertebrae occur often. 
If the entire spine is examined, however, 
it will be found that the total number of 
vertebrae is the normal, and that the appar- 
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partial’ or complete fusion of the fifth 
lumbar vertebra and the sacrum, or an 
articulation of the transverse process or 
processes of the fifth lumbar with the 
sacrum. With very large transverse proc- 
esses, a distinct joint may 
which is called by Dwight the lumbo- 
sacral transverse articulation (Fig. ta). 
Incomplete bilateral sacralization occurs 


be formed, 


with a transverse lumbosacral articula- 
tion on both sides Fig, 1b). With com- 
plete sacralization, fusion between the 


Fic. j. Developmental defects as seen laterally. 


ent extra vertebra is in reality either an 
unfused sacral segment or is the twelfth 
dorsal vertebra, in which case the first 
rib articulates with the seventh cervical. 
Occasionally the first rib articulates with 
the second dorsal vertebra, in which case 
there appears to be eight cervical verte- 
brae. An extra half vertebra, wedge-shaped 
In appearance, does occur, however, and is 
truly an extra segment (Fig. 4a). It is 
sometimes thought to be a compression 
fracture. 


Another important group of anomalies 


are those giving rise to the so-called 
“sacralization’’ of the fifth lumbar verte- 
bra. Sacralization may be defined as a 


lumbar spine and the sacrum is complete, 
and no joint is’ present. With unilateral 
sacralization of the fifth lumbar, there is 


present a very unsound mechanical con- 
dition. The sacralized side is stronger 
than its fellow which is free to function 


as a lumbar articulation, while the sacra- 
lized side is forced to function at right 


angles to its fellow. This condition is 
present in from 3 to 4 per cent of all 
cases. Failure of the first sacral seg- 


ment to fuse with the sacrum its a fairly 
common condition, and is sometimes 
mistaken for a sixth lumbar vertebra. 
These various anomalies and combina- 
tions of them, together with certain varia- 
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tions in the relation of the lower lumbar 
spine to the pelvis, make the lumbosacral 
articulation mechanically unsound in many 
cases, and occasion what we may term a 
mechanically weak back, i.e., one which, 
because of the faulty engineering principles 
involved, is more prone to back strains 
and injuries than the normal back. The 


bad 
Ce 


Fics. 5a and 5b. 


sacrum is a wedge-shaped bone, serving, 
from a mechanical standpoint, as the key 
to the arch formed by the bony pelvis. 
Normally it is placed rather deeply between 
the ilia, and a line drawn between the iliac 


crests passes through the body of the 
fourth lumbar vertebra. The space be- 


tween the spine and the ilia is occupied by 
masses of powerful muscles and thus, in 
a sense, the spine is set in a founda- 
tion. Occasionally, however, the sacrum 
is placed unusually high, so that a line 
drawn through the iliac crests passes 
through the body of the fifth lumbar 
vertebra. It is an engineering principle 
that a structure thus erected is unsound. 
Consider a pole erected on a plane, sup- 
ported by guy ropes as in Figure 5a. 
If force is applied at point A, it must 
overcome the traction of AX only. If 
force is applied at B, A becomes a pivotal 


out by 
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experience, that a spine so con- 
structed is not so strong as the average 
spine. Complete sacralization of the fifth 
lumbar vertebra produces exactly the same 
effect by simply transferring, for practical! 
purposes, the lumbosacral functions to the 
articulation between the fourth and fifth 
lumbar vertebrae. Incomplete or unilatera! 
sacralization, however, produces a quite 
different condition, in which there is a 
joint on one side having the property of 
motion, while on the other side is a solid 
bone. The effect of such a condition is 
illustrated simply, as follows: A board 
(Fig. 6), has a certain amount of tensile 
strength, and if pressure is applied at point 
A, the board tends to bend. If it be cut 
at point b, so that the cut extends nearl\ 
through the board, its tensile strength is 
greatly lessened, and pressure at point A 
will cause the board to break. If, however, 
the cut extends completely through the 
board, and the ends are bound together 


firmly, it becomes not only strong but 
flexible. Such, roughly, are the conditions 


present in a unilateral sacralization of the 
fifth lumbar vertebra. To fully appreciate 
the unsoundness of this condition we must 
also consider the effect on the joint ot 


point on which the pole tends to rotate. 


If, however, the pole is imbedded in the 
ground, as in Figure 5b, the conditions 
become quite different. Force applied at 
A must overcome not only the traction of 
AX, but also all the resistance of the 
solid area below the line XY, while force 
applied at B must overcome the resistance 
of all of the shaded area. 

While the analogy of course is not exact, 
the general principle involved may be 
applied to the spine, and it is a fact, borne 


B. 


torsion strains. Since one side of the 
articulation Is fixed, rotation cannot occur, 
and whatever rotation effects are 


A. 


Fic. 6. 


ob- 


tained must be obtained by rotation above 
the lumbosacral articulation, with a result- 
ing decentralization of the weight=bearing 
and a serious derangement of the 


surfaces 


a 
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line of weight transmission. Figures 7a and 
7b represent the normal joint diagramma- 
tically. Figure 7¢ represents the decentrali- 
zation occurring when one side of the 
articulation ts fixed. 

Failure of fusion of the first sacral seg- 
ment transfers the lumbosacral functions, 
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per cent of all injuries of the spine. They 
are usually simple fractures, but they may 
be either simple or compound. They may 
be caused by direct or indirect violence or 
even by excessive muscular action, but 
nearly all of them actually result from 
hyperflexion of the spine. The most com- 


in effect, to the articulation between the mon locations of such fractures, in the 
first sacral segment and the sacrum (Fig. order of their frequency are: the first 
8). The ideal lumbosacral articulation, lumbar, the twelfth dorsal, the second 
A. B. 
| 
from a mechanical standpoint, would be lumbar, the eleventh dorsal, the fifth lumbar 


produced if the plane of the 
surfaces were at right angles to the long 
axis of the body, the the 
departure from this condition, the less 
sound ts the articulation. Since the curva- 
ture of the sacrum causes the plane of the 
irticulation between the first and second 
segments to be at a 
that of the average 


articular 


and oreatel 


than 


lumbosac ral articula- 


more acute angle 


and the fifth and sixth cervical. Fractures 
of the other vertebrae are common. 
Fractures of the fifth and sixth cervical 
vertebrae sometimes result from violence 
to the skull, as striking the head on the 
bottom of a pool when diving. The fracture, 
as commonly produced, however, 


not 


is due 
to an acute flexion of the spine, as might be 
caused, for example, by a fall of dirt in a 
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lumbosax functions to the 


articulation between the first nd second 


cral segments. 


tion, it is evident that to transfer the lumbo- 
sacral functions to this level Is unsound, 
and that such a back is not as 
mechanically as the average back. 

Probably the most common injury of 
the spine is a compression fracture of the 
vertebral body with more or less disloca- 
tion of the body, the so-called fracture 
dislocation of the spine. This injury con- 
stitutes, according to Albee, probably 80 


strong 


mine pressing on a man’s shoulders, 
gradually forcing him into a_ position 
of hyperflexion. As the pressure in- 
the anterior portion of the 
vertebral body collapses, giving rise to 
the typical wedge-shaped vertebra seen 
in the lateral roentgenogram. There may 
or may not be comminution of the 
vertebra and dislocation may or may not 
occur. 


creases 
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The differential diagnosis is from tuber- 
culosis, syphilis, metastases, old hyper- 


trophic arthritis, the natural collapse of 


the bodies of the vertebrae with excessive 
lime salt absorption in senility and from 
Kuemmel’s disease. 

Wedge-shaped vertebrae occur in Pott’s 
disease, but there is bone destruction only 
without callus formation or proliferation. 
The history of the 
trauma are, of course, decisive factors 
in making the diagnosis. Syphilis, on the 
other hand, is accompanied by extensive 
new bone formation and marked thicken- 
ing of the periosteum, and the symptoms 
are not so severe as the extent of the lesion 
would indicate. Metastatic lesions are usu- 
ally carcinomatous. Except in the rather 
rare hyperplastic form, irregular bone de- 
struction is the rule, with no new bone for- 
mation. The hyparplastic form of secondary 
malignancy may produce a marble-like bone 
of great density, usually without the occur- 
rence of a wedge-shaped body. Hypertrophic 
arthritis is often differentiated from a frac- 
ture only with great difficulty, especially if 
the trauma producing a supposed fracture is 
not of recent occurrence. The lesions of 
hypertrophic arthritis are seldom confined 
to one body, and there are formations of new 
bone in the form of fringes along the margin 
of the vertebrae, which later bridge across 
and fuse. In the very old, who have been 
inactive for some years, there occurs a gen- 
eral absorption of calcium salts from the ver- 
tebrae and the bodies gradually collapse. In 
this condition, however, there are multiple 
wedge-shaped vertebrae, causing a marked 
kyphosis having a smooth regular curva- 
ture, quite different from the abrupt angu- 
lation present in a fractured spine. 


There remains to be differentiated, 
Kuemmel’s disease. This condition was 
first described by Kuemmel in_ 1895, 


and ts defined as a non-tuberculous rarefy- 
ing osteitis of the vertebral bodies accom- 
panied by softening and collapse of a vg 
It is thought to be definitely traumatic 

origin. From a perusal of the literature on 
the subject, it does not seem to be very 
well established that the condition is not 
simply a compression fracture of a vertebra. 
One would be more convinced after seeing 
some indisputably normal vertebrae, fol- 


case, and the absence of 
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lowed by wedge-shaped vertebrae occurring 
in the same patient without further trauma. 
Such studies are strikingly absent from the 
literature at our disposal. Presumably, how- 
ever, if oneexamined a patient with a history 
of recent trauma, and found no lesion pres- 
ent, and later examined the same patient 
who had undergone no further trauma and 
found ; 1 wedge-sh: aped vertebra, the diag- 
nosis wall be Kuemmel’s disease. 

Many cases of compression fracture are 
overlooked, simply because their immedi- 
ate symptoms do not seem to be of sufli- 
cient gravity to be produced by a fracture. 
A grave injustice is done these patients 
who, if allowed to go about, develop stiff, 
chronically painful backs, with increas- 
ingly marked kyphosis, and become finally 
incapacitated. Since most of these patients 
are working men, it is obvious that the 
economic creat, and, when the 
exceedingly grave effects of the incapaci- 
tation of the breadwinner on his depend- 
ents is considered, it becomes apparent 
that the necessity for early and thorough 
roentgen-ray examination Is 


loss 1S 


imperative. 


Case Report: Miss F. T., aged forty, while 
riding in the back seat of an automobile, was 
thrown upward when the car hit a hole, and 


fell back sitting with her body in acute hyper- 
flexion. She complained of pain and stiffness 
the back, but was assured that she had only 
“strain.” Roentgen examination 
compression fracture of the 
vertebra (Fig. 9). 


showed 
first lumbar 


On the other hand, unskillful interpreta- 
tion of the roentgenographic findings may 
result in the payment of compensation ove! 

long period of time to a man who has 
no traumatic lesion whatsoever. We very 
frequently see roentgenograms of persons 
who are receiving compensation for a 
fractured spine, the diagnosis of which was 
made on new bone formation resulting 
from an old hypertrophic arthritis, or, 
more rarely, on a wedge-shaped vertebra 
which is actually one of the not uncom- 
mon anomalous half vertebrae which are 
simply developmental defects, and which 
have no significance whatsoever. 


Fractures of the various component 


parts of the neural arches of the vertebrae 
do not seem to be so common as fractures 


of the bodies. They are, of course, much 
more diflicult to demonstrate roentgeno- 
graphically; some of them simply cannot 
be seen, and this may be one reason that 
they seem to be of less frequent occurrence. 
According to various surgical authorities, 
however, they are actually of less frequent 
occurrence, constituting only 20 per cent 
of spinal fractures. Fractures of the pedi les 
and laminae can be recognized rarely, tt 
ever. Fractures of the spinous processes 
are not common, but are easily seen in a 
technically good lateral projection of the 
spine, and offer no particular difficulty tn 
diagnosis. They are usually produced by 
direct Many writers state that 
fractures of the transverse processes are 
uncommon. In our experience they are 
exceedingly common and are often multiple. 
Except that the anomalous non-fusion 
of the transverse processes of the first 
lumbar vertebra ts mistaken 
for a fracture, they difficulty 
in diagnosis. These fractures are commonly) 
produced by muscular action, particularly 
by violent torsion. 

One of the commonest of all clinical 
diagnoses in Cases having low back pain is 
** sacroiliac strain,” or 


\ iolence. 


sometimes 
offer no 


“sacroiliac slip. 
Every roentgenologist examines hundreds 
of these cases and many gravely report 
that one svnchondrosis is widened or that 
there ts a slight downward slipping of one 
side of the sacrum, diagnostic of sacroiliac 
slip. We are prepared to state flatly that 
in our experience this condition does not 
occur, except when accompanied by frac- 
ture. We are aware that all or nearly all 
of the orthopedic surgeons will disagree 
heartily, and that many will attribute this 
position to a simple inability to diagnose 
the condition. The writers however, have 
arrived at this conclusion independently 
of each other; the experience of each of us 
has pointed to this conclusion, which is 
borne out regularly by our joint experience. 
We would respectfully direct the attention 
of the proponents of this theory to the 
following facts: 

1. A widening of either sacroiliac syn- 
chondrosis can be produced easily by poor 
centering of the tube or by a slight rotation 
of the patient on the roentgenographic 
table, and it is practically impossible to so 
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position the patient that the s 
of his ts parallel! 
surface of the table. 

2. Hypertrophic changes involving the 
sacroiliac synchondrosis may easily be 
interpreted as a “‘slip.”’ 

3. We have had the opportunity of 
examining a number of cases on whom had 
been made a diagnosis of sacroiliac slip, 
and who had _ been subjected to fusion 
operations. The symptoms were seldom 
permanently relieved. 


igittal plane 
to the piane of the 


Fic. 9. Compression fracture 


of first lumbar vertebra 
causing only minor symptoms. 

1. There is a good deal of spinal path- 
ology, such as ligamentous tears, muscular 
strains, etc., which cannot be demonstrated 
by means of the roentgen ray. Many 
roentgenologists fear that a negative report 
will not be agreeable to the referring 
physician or the patient and so find a 
sacroiliac lesion. 

We believe that spondylolisthesis is a 
much more common lesion than it is gen- 
erally thought to be; that many of them 
reduce and 
that many cases ca led sacroiliac slips 
in reality, unrecognized 
spond ylolisthesis. 

Spondylolisthesis is, technically, a for- 
ward and downward slipping of a vertebra. 


themsel\ es spontaneously 


are, cases ol 
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By common usage, however, it is applied 
to a forward and downward subluxation 
of the fifth lumbar vertebra on the sacrum, 
and the term will be so employed in this 
discussion. This condition, although infre- 
quently recognized, is by no means un- 
common. Naugebauer in 1892 reported go 
cases, largely museum specimens, and for- 
mulated the accepted theory that spon- 
dylolisthesis is a static or traumatic 
deformity of the spine favored by the 
imperfect ossification of the laminae of 
the fifth lumbar vertebra. This condition 
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grave technical difficulties to be overcome 
in securing detailed lateral projections of 
the lumbosacral articulation, and_ this 
probably explains the infrequency with 
which this condition is diagnosed. Such 
roentgenograms can be obtained, however, 
and the presence of a spondylolisthesis 
may be recognized without much diffi- 
culty. It is better to check the alignment 
of the vertebrae along the anterior margin 
of the spinal canal than to attempt to 
establish the proper alignment of the 
anterior margins of the bodies of the verte- 


Fic. 10. Spondylolisthesis of the fourth lumbar vertebra. 


he terms spondylolysis. Naugebauer ad- 
vanced three theories: (1) Pressure de- 
formity of the normal vertebra resulting 
from a _ prolonged physiological strain; 
(2) arthritis of the lumbosacral articula- 
tion, and (3) imperfect ossification of the 
neural arch of the fifth lumbar vertebra. 
The first two of these theories were soon 
recognized as untenable. If the nature of 
the developmental defects described earlier 
is recalled (Figs. 2, 3 and 4), it can be 
readily understood that the third theory is 
capable of sound defense, and, in fact, 
offers intelligent explanation of how this 
condition occurs. There are, undeniably, 


Fic. 11. Same case show n in Figure 10, after reduct 


brae. This condition is usually the result 
of trauma, often of a very minor sort, as 
in the following case: 

A woman, aged sixty-five, awoke one morn- 
ing with severe pain in her back, radiating 
down the left thigh posteriorly. A herpes 
developed as the pain continued. Three grains 
of morphine were required daily to 
the pain. Neurological diagnosis was “spin: 
cord tumor at the level of the fourth lumbar.” 
Roentgenological examination revealed a spon- 


reliev« 


dylolisthesis of the fourth lumbar vertebra 
(Fig. 10). Her symptoms [were entire! 


relieved by correction of the spondylolisthesis. 
Figure 11 shows the spine after reduction of 
spondylolisthesis. 
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Many of these patients find relief at 
the hands of chiropractors, osteopaths, and 
other manipulators. These cultists are, of 
course, totally ignorant of the nature of 
the condition with which they are dealing, 
but because it Is quite easy to replace 
these vertebrae with a moderate amount 
of manipulation, they are successful. The 
complete relief, and the suddenness with 
which it occurs, is very welcome and very 
impressive to the patient, as is illustrated 
in the following case: ! 


Fic. 12. Spondylolisthesis of the fifth lumbar vertebra. 


A man, aged thirty-six, while lifting a section 
of pipe had a sudden, severe pain in the lumbo- 
sacral region and was unable to straighten up 
(Fig. 12). Roentgenological examination of the 
spine revealed a spondylolisthesis of the fifth 
lumbar vertebra. The pain was severe and he 
was taken to the hospital, where it was decided 
to attempt reduction under anesthesia. While 
the surgeons were gently manipulating his 
legs in an attempt to work out the necessary 
motions, and prior to the induction of the 
anesthesia, the patient suddenly cried out 
and after a few tentative twistings announced 
that he was cured, and the anesthesia and 
surgical procedure could therefore be dis- 
pensed with, and in fact, he declined any 
further attention and went home. 
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All of these cases present a fairly char- 
acteristic history. Some of them had had 
falls, but the more common history was 
that of lifting a heavy weight, or of crank- 
ing an automobile or truck, sustaining a 
sudden sharp back pain, often with a sensa- 
tion of something having slipped. The 
symptoms are: pain in e ither or both sacro- 
iliac regions, radiating through one or 
both buttocks into either or both thighs. 
At times the pain is also in the lumbar 
region, rarely in the entire spine. The pain 


Fracture-dislocation of the first lumbar 
vertebra. 


Fic. 13. 


may radiate into the entire leg and foot. 
Many of these cases had been diagnosed as 
sacroiliac strains and slips. Many of them 
had a history of helpful manipulations 
by chiropractors. We insist that more 
attention must be paid to the prompt 
diagnosis of this condition; that it must be 
looked for in all cases of low back injury, 
and that the surgeons must learn to treat it. 

Incomplete dislocations, which, tech- 
nically, are also spondylolistheses, occur 
elsewhere in the spine, more commonly in 
the cervical and lumbar regions. These 
subluxations are easily overlooked, and 
are the cause of much distress to the 
patient. They must be sought in detailed 
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lateral roentgenograms of the spine. The 
so-called semilateral or oblique projec- 
tion, while technically easier, is worthless 
from a diagnostic standpoint. These sub- 
luxations are best recognized by the mis- 
alignment of the posterior margins of the 
vertebral bodies. They are caused by 
minor trauma, and probably, in most cases 
occur with congenital defects of the neural 
arch. 

The true dislocations are major Injuries 


usually resulting from severe trauma. 
They are accompanied by fracture of the 


neural arch, fracture of the vertebral bodies, 
or of both (Fig. 13). There is no particular 
difficulty in the recognition of these inju- 
ries, although here again, the true extent 
of the lesion requires lateral projections of 
the spine for its complete comprehension. 
The commonest locations are the first 
lumbar, twelfth dorsal, second lumbar, 
eleventh dorsal, fifth lumbar and the fifth 
and sixth cervical vertebrae. 


SUMMARY 


Traumatic lesions of the spine are of 


very frequent occurrence. 

Many of them are unrecognized. This is 
due in part to poor technique, and in 
part to insufficient examination. This 
may include failure to examine a sufficient 
area of the spine, or the omission of lateral 
views. 

The minor lesions, such as subluxations, 
spondylolistheses and the like are too 
often unrecognized. 

The significance of the various congenital 
anomalies of the spine must be appre- 
ciated, and the existence of and the factors 
producing a mechanically weak back must 
be recognized. The industrial significance 
of this condition already has been appre- 
ciated by a branch of a national corpora- 
tion which is having a large group of its 
employees undergo roentgen examination 
of the spine, with a view to changing the 
nature of the work of those having 
mechanically weak backs. 
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ABSTRACT OF DISCUSSION 


Dr. Blaine called attention to a patient with 
hypertrophic osteoarthritis who had _ been 
awarded damages on a mistaken diagnosis of 
fractured spine. 

Dr. Hess, on the other hand, called attention 
to the fact that hypertrophic arthritis with 
much bony overgrowth is often a sequel to 
spine fractures. 

Dr. Schiiller stated that congenital anomalies 
of the spine are not only important from a 
differential standpoint but are also of etiological! 
moment in fractures. He also stated that such 
anomalies are not very rare even in the upper 
part of the spine where they are represented 
by the condition known as assimilation of the 
atlas in which both the atlas and the condyla: 
part of the occipital bone are abnormal in 
structure. Such an abnormal atlas is often dis- 
located forward even in cases of slight injury. 

Dr. Waters stated that, in his experience 
defects in the sacrum and lower lumbar spine 
are a very common occurrence in cases with 
bladder disturbances producing incontinence. 

Dr. Stewart emphasized the importance of 
not assuming that a patient Is malingering who 
claims to have pain after an injury and who 
on examination is found to have an 
arthritis with bony overgrowths. He believes 


osteo- 


that the injury may cause an exacerbation of 
the osteoarthritic condition. 
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Dr. Pancoast asked if in severe cases of in the course of which they had made a routine 
hypertrophic spondylitis there may not be examination of railroad employe ees who had 
fractures of the bony bridges. He agreed with no symptoms referable to the spine. He stated 
Dr. Bowman that sacroiliac relaxation or that their work showed about the same 
slipping cannot be diagnosed from the percentage of congenital anomalies in these 


roentgenogram. svmptomless spines as Dr. Bowman reports 
Dr. Gray called attention to the fact that 


in his series of cases of injuries. He believes that 
examination of the patient in the prone position anomalies of the spine have practically nothing 
would not usually show the displacement in to do with the incidence of injury to the spine. 
cases of so-called sacroiliac strain but that Dr. Bowman, in closing, stated that he did 
displacement at the pubic symphysis can be not wish to overemphasize the importance of 
shown in such cases by examining the patient congenital anomalies but he thought that these 
in the upright posture and allowing him to rest anomalies should always be reported so that if 
on one foot and then on the other. He believes injury later occurs it may not be confused with 
that the pain often experienced by those who the anomaly. Dr. Bowman referred to an 


have anomalies m the sacroiliac regi ch article by Drs. Newell and Chamberlain in 


comes on after sudden twisting of the b is which they had emph sized the importance of 
probably due to pinching the lumbosacral diaplncesnesn at the pubic symphysis as a 
cord by the movement of an abnormal trans- diagnostic sign of sacroiliac di spla icement. He 


verse process of the fifth lumbar 
Dr. D. R. Bowen mentioned 2 cases of 


tuberculosis in the sacroiliac region 


believes this is not a valuable sign of such dis- 
placement and that it may occur in practically 


ch normal cases. 
came to light only after the patient ad In answer to Dr. Pancoast’s question, Dr. 
suffered injury. Bowman stated that he had never seen a 
Dr. Skinner referred to a study being con- fracture through the bony overgrowth in 
ducted by Drs. Cushway and Bohart of Chicago hypertrophic arthritis. 
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CORRELATION OF THE ROENTGENOGRAPHIC 
EVIDENCE WITH THE CLINICAL AND 
PATHOLOGICAL FACTS IN ACUTE 
OSTEOMYELITIS 


BY ABRAHAM O. WILENSKY, M.D. 
From the Mount Sinai Hospital 


EW YORK CITY 


N a previous communication! the As far as the theme of this report Is con- 
| mechanism for the formation of fociof cerned each individual focus of acute 
acute osteomyelitis was extensively dis- osteomyelitis forms a problem of its own 
cussed. The present communication has and each develops along the lines to be 
for its object the correlation of the roent- hereinafter described. 
genological evidence of the changes in Repeated roentgenological observations 
form and substance which the bones must have amply demonstrated the fact that 
necessarily undergo as a result of the at the beginning and in the early stages 
destructive effects of the focus of infection of the development of a focus of osteo- 
with the local mechanisms whereby foci mvyelitis there is no evidence observable 
of acute osteomyelitis attain their complete on a roentgenogram: (a) which could 
development and with the clinical mani- indicate the presence of any disease in 
festations of the disease. Roentgenologic the bone, and (b) which could give an 
studies form the criteria upon which the adequate conception of the extent of 
discussion in this communication is based. involvement of the bone in the inflamma- 
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tory process. This is extremely important 
clinically in that it shows the futility of 
roentgenological examinations: (a) as a 
method of diagnosis in acute osteomyelitis 
in its early extremely important stages, 
and (6b) in furnishing objective criteria 
upon which to base an adequate radical 
operation at this time. The accompanying 
Figures 1, A, B and C illustrate these two 
points: 

The further development of a focus of 
acute osteomyelitis depends upon the 
anatomical structure of the individual bone. 
It has previously been indicated that in 
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A B Cc 
Fic. 1. Tracings from roentgenograms of 
of the tibia. A shows the roentgenographic appearance at the 


time of operation—i.e., 


B and C show the roentgenographic appearances 


quent times separated from one another by several weeks. 


actual disease, fixation points in any bone 
depend a great deal upon the physical 
characteristics of the blood vessel struc- 
ture in the interior of the bone. A typical 
specimen of the circulation in a long bone 
is shown in Figure 2. There Is a separate 
circulation for the diaphysis and for the 
epiphysis. The circulation of the epiphysis 
enters most often at more than one point, 
though very often a main channel can be 
distinguished. The circulation of the dia- 
physis is derived from a large vessel, the 
nutrient artery of the bone which enters a 
little to one side of the center of the shaft. 
Immediately, the main vessel divides 
into a number of large branches which 
pass, some of them upwards and some of 
them downwards towards either end of the 


a case of osteomyelitis 


at an early stage of the development 
of the focus. No evidence of any change Is visible in the picture. 


AUGUS 


shaft. A diffuse network is formed which 
supplies the entire interior of the bone and 
its medullary cavity. Towards the end 
some of the main branches become end 
vessels. There is a free anastomosis between 
the plexus of vessels thus established and 
the vessels derived from the periosteum 
through Sharpey’s fibers. In a growing 

bone, with the epiphyseal c: artilage still 
present, there is little direct anastomosis 
between epiphysis and diaphysis, and a 
relatively avascular area results; in a fully 
grown bone there is an extensive anastomo- 
sis between the two. 

A fixation point is formed by the 
arresting of an embolus or by a 
thrombus formation at some point 
of this vascular network. The actual! 
point depends more on chance than 
on anything else and ts decided by 
the physics of the local bone circu- 


\ lation at the given moment. Various 


pathological pictures result depend- 
ing on the size of the plugge -d vessel, 
the relative position of the plug , the 
powers of vascular anastomosis, etc., 
S In conjunction with the character, 
virulence, etc., of the bacteria ¢ 
rise to the infection. The dominant 
characteristics of the patholog ( 
picture are (a) a thromboarteritis or 
thrombophlebitis, and (b) a necrosis 
of the bone cells consequent to the 


IVI 


disturbance of circulation. The 

at subse- physical characteristics of the 

pathological picture depend to 

the largest extent upon the second 
factor. 

The following general pathological 


pictures form the main varieties: 

Group A. I refer to Figure 3 which is a 
diagrammatic representation of sub- 
periosteal abscess based on a hematoma 
formation. In addition to the rupture of 
Sharpey’s fibers and the subperiosteal! 
hematoma infection enters and centers 
in one or more of the thrombosed vessels. 
In many cases infection is brought from 
the bone side of the circulation. Depend- 
ing on the amount of disturbance of capil- 
lary circulation, disturbance of nutrition 


can occur in the cortex of the bone, and an 
inconsequential sequestration can occur. 


On the other hand, 


if the infection enter 
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the clotted area from the periosteal side 
of the circulation, infection centers in the 


clot at the relative point A, Figure 3, 
and forms; this Is 


the variety of case which, after proper 
incision of the vile riosteal abscess healing 
occurs without interruption and with 
permanency, and without involvement of 
the bone cortex and consequently without 
any sequestration of bone. There is never 
any roentgenological evidence of this type 
of subperiosteal abscess. 

grade 
metastatic 


Subperiosteal abscesses of minor 
occur also as manifestations of a 


Fic. 2. Injection specime n of the vascular circul 
ment of the branches (A 
from 

Fic. 
CC ts the 
the relative 


, the separate epip! 
‘*‘Untersuchungen tiber Knochenarterien” by 
D i is the 


abscess results. 


nutrient artery circulation. 
point A, an 


Osteomy elitis 


tion of a long bone. 
vseal circulation (B 
Lexer, 
3. A diagrammatic representation of the formation of a subperiosteal abscess. BB is the periosteal circul: “ong 
anastomotic ares 
If infection enter con the bone side of the circulation at the vidio 
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limits the disturbance of nutrition to a 
minimum. The resulting sequestration cor- 
responds with the extent of disturbance 
of the blood supply. Involucrum forma- 
tion from the periosteum is not as abund- 
ant as with the other types owing to the 
lesser intensity and smaller spread of the 
process and depends for its existence 
upon causes similar to those previously 
described. Various grades of this variety 
exist depending upon the number of small 
vessels involved primarily and upon the 
possible spread of thrombosis in the neigh- 
boring vascular network. 


Fic. 4 


It shows the nutrient 
and the relatively 
Kuliga and Turk. 


artery and the 
avascular area (C 


arrange - 
(Copted 


. If infection enter from the periosteal side a 


point D, some disturbance of bone circulation may occur and a slight degree of sequestration may follow. 


Usually, 
Fic 
of acute osteomyelitis. A, 
this variety the 
nutrient artery 


new bone formation from perioste: il 


involucrum; 
direction of the blocking of the 
side of the circulation and n 


deposit in the course of a general infection 
as previously defined, and in the absence 
of any trauma. 

Figures 4 and 5 represent conditions 
where the embolus-thrombus formation 
occurs in one of the small vessels in the 
cortical portion of a part of the bone. An 
abundant collateral circulation both from 
the periosteal and nutrient artery systems 


ictivity does not occur. 

. 4. Diagrammatic representation of an embolus-thrombus formation in a small cortical vessel in the mechanism 
B, sequestrum; C, approximate position of the thrombus-embolus. In 
circulation and of the entry 
»t from the periosteal circulation. 


of infection is from the bone 


Roentgenological evidence of this type 
of osteomyelitis may be entirely w anting 
or become apparent at a comparatively 
late stage of the development of the lesion. 
It shows a minor grade of thickening of 
the periosteum or a roughening of the 
lateral contour of the bone. Should, how- 
ever, the subperiosteal abscess result in 
extensive separation of the periosteum 


| 
AS 
— 
| 
\ 
* 
4\ Tn 
\ 
\ 
B 
Fic. 3 


126 


from its underlying bone, superabundant 
masses of new bone formation result from 
periosteal activity and become recogniz- 
able roentgenographically. 


Fic. 5. Roentgenogram of a focus of osteomyelitis 
corresponding to the mechanism diagrammatically 
shown in Figure 4. 

When translated into clinical facts, 
these anatomical observations make pos- 
sible the following correlation: 

1. A group of cases which, clinically, 
appear as cases of acute osteomyelitis 
but which are demonstrated after opera- 
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tion to be (a) subperiosteal abscesses pure 
and simple; or (b) subperiosteal abscesses 
based on a superficial cortical osteomyelitis 
of slight grade as evidenced by the seques- 
tration of a small fragment from the cortex 
of the bone and by the subsequent perma- 
nent healing. 

Group B. Figure 6 represents condi- 
tions when an embolus-thrombus forma- 
tion occurs in the main nutrient 
of a bone before its division into its primary 
branches. Secondary clotting is widespread 
throughout the entire intraosseous vasculat 
network. The disturbance of bood supply 
for the given bone is of maximum degree 
and subsequent necrosis of the entire 
diaphysis is the rule. The formation of 
the subsequent protective involucrum is 
entirely due to the scathless condition 
of the periosteal circulation. Under the influ- 
ence of a very great increase in the 
blood supply the dormant activity of the 
periosteal osteoblast receives a powerful 
stimulus, new true bone tissue is formed 
and surrounds the sequestrated shaft and 
an involucrum is thus formed. 

Figure 7 represents conditions when an 
embolus-thrombus formation occurs in the 
course of one of the primary branches of 
the nutrient artery, close to the point of 
division. The disturbance of nutrition 
depends upon the degree of intraosseous 
clotting and upon the capabilities of the 
collateral circulation. The segment of 
bone tissue destroyed corresponds closely 
with these conditions and involves the 
entire cross section of the bone. Involu- 
crum formations follow also along similar 
lines and depend upon factors and _ proc- 
esses Outlined in the previous paragraph. 
In clinical surgery specimens are en- 
countered in which a sequestrum removed 
at a subsequent operation represents the 
entire circumference of the bone. 

Figure 8 represents conditions when an 
embolus-thrombus formation occurs in 
the course of one of the secondary branches 
of the nutrient artery, close to the point 
of division. The disturbance of nutrition 
depends upon the extent of intraosseous 
clotting and upon the capabilities of the 
collateral circulation. The segment of bone 
tissue destroved corresponds closely with 
these conditions. Involucrum 


vessel 


formations 
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follow also along similar lines and depend 
upon factors and processes outlined in the 
previous paragraph. In clinical surgery 
specimens are quite common in which a 
sequestrum subsequent 
operation represents a porion of the circum- 
ference of the bone. 

Figure 


removed at a 


when 
branch 


conditions 
an embolus ts arrested in a terminal 
of the intraosseous network. This variety 
represents the mechanism of formation 
chronic bone abscess. The arrested 
embolus IS or 


Q represents 


of a 
infected and an 
abscess forms around it. There can be no 


becomes 
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into the soft parts. In clinical surgery the 
evidences of this are found in an acute or 
chronic osteomyelitis with or without one 
or more skin sinuses in which the compli- 
cated sinus tract leads at one point into 
the interior of the bone Into a cavity con- 
taining pus or granulation tissue or both. 
In the rest of the cases the abscess formed 
originally becomes localized and becomes 
bounded by a firm granulation member 
and by the hard cortex of the bone. After 
a while the organisms in the interior of 
the abscess die and a sterile ; 
pus results. In clinical 


collection of 
surgery these form 
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Fic. 6. Diagrammatic representation of t slood supply of long bons | 2. The shaded area 
represents the approximate area of bone ved with a thrombus-embolus formation (fixat point) in 
the main stem of the nutrient artery ( ximate point A. 

Fic. 7. Similar to Figure 6. The shaded are ( ents the ipproximate are 1 of bone u Ived when the thrombus- 
embolus formation (fixation point) Is sit ne the primary branches of the nutrient artery at the 
approximate point A. 

Fic. 8. Similar to Figure 6. The shaded are nts the ipproximate irea of bone involved 1 the thrombus- 
embolus formation (fixation point) Is sit one of the secondary branches of the nutrient artery at the 
approximate point A. 

Fic. 0. Similar to Figure 6. The shaded portior epresents the loc ilized area of bone involvement when the thrombus- 
embolus formation (fixation point) Is In il vessel near the avascular area. The result ts a bone abscess. 


further spread of the process through the 
vascular channels of the bone because 
the plugged vessel is a terminal one. The 
spread of the abcess locally 1s compara- 
tively small and is quickly limited as 
hard bone is reached. 
through the hard bone is very 


Progress 


dithicult 


SOON as 


and in a certain proportion only is the erod- 
ing process sufficient to open an 


ivenue 


the chronic bone abscesses (Brodie) and 
depending on the relative time at which 
the abscess is opened, one may find a 
chronic bone abscess containing organisms 
or one which its bacteriologically sterile. 

When translated into clinical facts the 
preceding anatomical observations make 
possible the additional 
correlations: 


following 
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2. A group of cases of acute osteomye- 
litis in which the main nutrient artery is 
occluded by the thombus-embolus forma- 
tion, in which the entire diaphysis becomes 
involved and in which maximum lesions 
occur. The roentgenological appearances 
are those of a sequestration of the entire 
diaphysis; usually a well-formed involu- 
crum is visible in the roentgenogram. 
Figures 10 and 11 illustrate this type. 

3. A group of cases in which one of the 


primary divisions of the nutrient artery 
\ 
% 
Fic. 10. Fic. 11. 
Fic. 10. 
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to a less degree from the periosteal circu- 
lation, and (b) to a much larger degree 
from the epiphyseal circulation. 

4. A group of cases of acute osteomyeli- 
tis in which the thrombus-embolus forma- 
tion occupies one of the secondary branches 
of the nutrient artery. These are recog- 
nized roentgenologically and during opera- 
tion when the involvement of the diaphysis 


does not extend throughout the entire 
thickness of the shaft of the bone. The 


sequestra which are visible in the roent- 


Fic. 12. 


Tracing from a roentgenogram of the radius of a child with a fully developed acute osteomyelitis of the 


radius. A is the sequestrated radius surrounded by an extensive involucrum B. Compare with Figure 6. 
Fic. 11. Tracing from a roentgenogram of the forearm of a child with a fully developed acute osteomyelitis of the 


Fic. 


ulna. Shaded area is the sequestrated ulna surrounded by a large involucrum at B. Compare with Figure 6. 
12. Tracing from the roentgenogram of the arm of a child with a fully developed osteomyelitis of the 


humerus. A is the sequestrated portion of the shaft. B is the healthy remains of the shaft. C is the involucrum. 


Compare with 
nutrient artery. 


Figure 7. 


is caught in the thrombus-embolus forma- 

tion. These are recognizable roentgenologi- 
cally as well as during operation when the 
involvement of the shaft of the bone occurs 
through the entire thickness of the shaft 
at one end of the diaphysis, approximately 
to one or the other side of the point of 
entrance of the nutrient artery. Figures 
12 and 13 illustrate this group. In either 
of these two groups the amount of bone 
necrosis is limited by the character of 
the collateral circulation established: 


The fixation point must necessarily be in one of the primary divisions of the 


genogram lie to one side of the middle 
line of the diaphysis. These follow no rule 
in their development, are of irregular size 
and shape, occupy only a relatively small 
segment of the circumference of the 
bone, and depend for their physical charac- 
teristics and roentgenological appearances 
upon the position of the secondary branch, 
its importance in the vascular net-work, 
and upon the possibilities of collateral 
circulation. Figure 14 illustrates this 
group. 
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> A group of cases of acute osteo- 

myelitis which present themselves after 
the acute stages are passed and when the 


appearances are those 


of a cavitv in the bone. Pain ts the chief 


clinic: al symptom whether or not a sinus 
is present. These are the 
abscesses. Figure 


chronic bone 
15 illustrates this type 
of case. 

In uncomplicated cases these clinically 
correlated groups can be finally recog- 
nized from roentgenological studies onl) 
after the full development of the lesion. 
In the ordinary type of acute osteomyelitis 
the full development of the lesion as 
demonstrated by roentgenological methods 
is a matter of considerable time; there 
is no fixed time for this and what takes 
two weeks In one may consume a much 
ionger period in others. 

From clinical evidence It seems to 
appear in some of the cases that the 
amount of bone involved in any focus ot 
osteomvelitis is much larger at the very 
beginning of the process than sometime 
later. The phy sical basis for this phenome- 
non lies in the relatively large primary 
involvement of the bone by the embolus- 
thrombus formation and especially by Its 
accompanying disturbance of blood supply 
of the interior of the bone and in the 


secondar\ contraction of the area ot 


bone tissue thus involved because of the 
development of collateral circulation. In 
many of the cases of acute osteomyelitis 
the residue of involvement becomes per- 
manent and remains unchanged during 
the further course of events in that par- 
ticular focus of osteomyelitis. The physical 
basis for this lies in the limitation of the 
infectious process to the intraosseous 
vascular clot as just determined. Roent- 
genological evidences of such contractural 
changes are not demonstrable. 

The impossibility of determining clini- 
cally, or of demarcating accurately, even 
upon operative exposure, the exact extent 
of disease in any given bone is an impor- 
tant characteristic of the early stages of 
the development of a focus of acute osteo- 
myelitis. The physical basis for this exists 
in the manner and extent of the intraosseous 
vascular clotting and of the consequent 
disturbance of intraosseous circulation. 


Owing to the physical structure of the 
bone, changes are not visible to the unaided 
eye at these comparatively early stages 
of the development of the focus—te., 
at the time these cases are usually operated 
upon. Roentgenological evidence of all 
of these structural changes is also not 
demonstrable at this time; these usually 
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Fic 13 Fic 4. 
Fic. Tracing from the roentgenogram of the arm of a 
c hild showing the fully pi . ped stage of an acute 
osteomvelitis ot the sec A, A are the healthy 


remains of the diaphysis. B, B is the involucrum 
binding the two healthy ends of the bone together. 
C ts a cavity from which th sequestrated portion of 
the diaphysis has been removed. Compare with 
Figure 7 and with Figure 12. 

Fic. 14. Tracing of the roentgenogram of the humerus 
in which a focus of osteomyelitis has developed having 
the position and extent shown at A. Compare with 
Figure 8. The fixation point must be in one of the 
secondary branches of the nutrient artery. Note that 
the extent of involvement of the bone does not reach 
across the entire cross section of the bone, but lies to 
one side of its longitudinal axis. 


become recognizable after the bone cells 
have died and after the bone substance 
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has begun to sequestrate, or after new bone 
has begun to form—a state of affairs 
which is a comparatively late development. 

Contraction of the original focus of 
acute osteomyelitis occurs In a minority 
of the cases. In much the larger group of 

cases, the opposite tendency is present and 
the local lesion apparently and actually 


Fic. 15. Roentgenogram of a bone abscess. Compare 
with Figure 9. Note the position of the abscess in the 
relatively avascular area where end vessels are found 
and the absence of any change in the periosteum and 
cortical layers of the bone. This ts typical of a bone 
absce SS. 


increases in extent and size either immedi- 
ately or after a preliminary contraction. 
This can be due to the coalescence of more 
than one focus of osteomyelitis in the same 
bone. More commonly, however r, as pointed 
out in the first communication this Is 
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directly attributable to the spreading 
characteristics of the vascular thrombosis 
which form such an important part of the 
thrombo-phlebitis which, in turn, is the 
most important single factor in the occur- 
rence and development of a focus of acute 
osteomyelitis. 

Any increase in the extent of the intra- 
osseous vascular clotting can occur in 
one of two ways: In the first of these, the 
clotting spreads along the vascular chan- 
nels in the direction in which the blood 
current flows. Several possibilities follow: 
(a) A piece of the thrombus breaks off and 
lodges in a smaller vessel farther along 
the accompanying clinical manifestation 
is that of an acute exacerbation of the 
process which need not necessarily create 
alarm. When the changes in bony texture 
are sufficiently developed to cast discrimi- 


nating shadows on a roentgen plate, the 
roentgenological appearances show the 
development of additional foci usually 


demarcated from the original area of 
involvement by a segment of healthy bone 
but in anatomical relation to the origina 
area or to the normal flow of 
blood; (b) a progressive thrombosis occurs 
along ant in the direction of the vascular 
path; this practically always indicates a 
steady, slow progression of the infection 
along the thrombus. 

When translated into clinical facts the 
last observation concerning the 
progressive thrombosis makes possible 
sixth clinical correlation. 

6. A group of cases of acute 
myelitis which characterized 
slowly progressive involvement of the osse- 


osteo- 


by 


ous tissue; clinically this Is seen as a 
molecular necrosis of the bone tissue in 
the wound surfaces. Operation—the usua 


form practised is a curettage of the bone 

is followed by no checking of the process. 
In this form of osteomyelitis it is found, 
clinically, that Dakin’s solution has no 
sterilizing effect and the reason for this is 
obvious. The only efficacious method for 
controlling this form of osteomyelitis is by 
a wide excision in healthy tissue. This type 
of case is very diflicult, if not impossible, to 
recognize from roentgenological evidence. 

In the second place clotting may extend 
along the vascular channels in the direc- 
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tion the reverse of that in which the blood 
flows, that is, in a retrograde fashion. As 
soon as a branching of the blood vessels 


is 


encountered the thrombotic process 
spreads along the branches either in the 


direction in which the blood current flows, 
in which event the course of events 
repeats those outlined in the previous 
paragraph, or the extension continues in 
a retrograde fashion. A number of 
possibilities may follow: (a) If the size 
of the branching blood vessels is ver, 
small, the character of the pathological! 
process and of the corresponding cli 
ical manifestations does not differ 
from that produced when the clotting 
spreads along the vessels peripherally 
as previously described; (b) if a large 
vessel or a main branch of the nutrient 
artery Is encountered and the latter 
becomes involved in the clotted area 
the manifestations may resemble: (a 


Ne 


an acute exacerbation of the process, 
or ,(b’) the phenomena accompanying 
the development of a new focus, withir 


the contines of the same bone. A sm: | 
focus may In this way be transtormed iV 
Into a large one occupying a consider- / 


able if not the major part of the bone, 
either by enlargement of the origina \ 
focus or by the coalescence of the new 


W 
with the old. The roentgenologica \ 
appearances of these pathologica \ 
changes can be followed In SUCCESSIV€ 
roentgenograms by the progressive 
enlargement of the original lesion, b \ 
the appearance of new foci, by the 
pre TeSSIVe growth of the new and the 
old and by the gradual coalescence of 
all of these into a single compound 
focus; (c) it is possible for the clot- show 
ting to extend backward and in- of thi 
volve the main nutrient vessel of the te pi 
bone. 


When translated into clinical facts the 
observations concerning the spreading of 
an acute focus of osteomyelitis within 
the confines of a single bone, make possible 
the following seventh clinical correlation. 
Mixed types. It must be remembered 
that many times the differentiations are 
not sharply demarcated, that it 
difficult to make the proper classification. 
The difficulty results from the fact 


SO IS 


a) 
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I 
that cases in one group frequently have 
characteristics of cases in the other group 
or groups derived from a simultaneous 
plugging of more than one branch of the 
nutrient artery; (b) because of the great 
frequency with which foci enlarge irregu- 
larly because of the spread of the thrombo- 
phlebitis; and (c) because of the promiscuous 


ways in which new and old foci 
\ 
\ 
\ 
| 


, A and B. lracings ot the entgenograms of 


two cases 


ing the end results ot ar icute osteomveliti - Lesions 
s kind belong to the atypical group. Thev il] istrate the 
ul way in which the fixation points have formed. spread 
valesced. 


into a uniform whole. The 
roentgenologic appearances of such mixed 
lesions are extremely irregular in character 
and are extremely difficult of interpreta- 
tion. The atypical manifestations and 
pathology results from the fusion of the 
physical, anatomical and histological 
characteristics of more than one typical 
group. Figures 16, A and B, illustrate the 
mixed type of lesions. 


COa lesce 
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The clinical groups hereinbefore 
described as Types 1 to 6 are fairly typical 
in character and behavior, and in actual 
practice afford a minimum 
cases; these are usually characterized by 
the smoothness of the healing after an 
eflicient operation is done. The mixed 
type of case described as Type 7 is a much 
more common occurrence. Opportunity 


in abundance ts present for all sorts of 


bizarre behavior on the part of the focus 


A 


Fic Tracings from the roentgenograms of a case of osteomyelitis of the femur. 


po which was done (A’) 


at B” 


fracture 


of osteomyelitis even in the presence of 
an efficient operation. In correlating the 
roentgenologic evidence with the clinical 
picture the “indicated mechanism is suffi- 
cient to account amply (a) for all of the 
mishaps that occur during the course of 
the cicatrization of the operative wound; 
(b) for the apparent variation in extent 
of involvement of bone; (c) for the appar- 
ent increases in extent of bone involvement; 
(d) for the frequent exacerbations and 
recurrences of symptoms often alarming 


number of 


Directly afterwards there were clinical signs of a spread of the focus into tl 
hip. B represents the end results of this spread, with the formation of a sequestrum at B’ and a patholos 
. The spread of the focus of osteomyelitis resulted from the operative manipulations. 
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in character; (e) for the repeated necessity 
of operation; (f) for the frequent forma- 


tion and persistence of sinuses; (g) for the 
frequent, temporary healing and subse- 
quent reopening of the wound; (/) for 


the frequent failure of the wound to heal 
at all, and (2) for the occurrence of genera! 
manifestations directly attributable to 
these foci of infection, including the 
frequent, hitherto unexplainable, atypical! 
and irregular rises of temperature which 


A represents the extent of the 


mark the course of 
osteomyelitis. 

The likelihood of any of these various 
forms of spread of the osteomyelitic 
process is not limited to the preoperative 
period, nor to the early stages of the 
pathological process. The spread of the 
thrombosis may occur at any time either 
before or after operation or between succes- 
sive operations, however far they may be 
removed from one another -in point of 


any case of acute 


time. Probably this characteristic of osteo- 
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myelitis explains the greater number of 
so-called recurrences, if not all of them. 


Operation of whatever nature and of 


however expert kind by its very technical 
manipulations is an important uninten- 
tional aid to the spreading propensities 


of the thrombo-phlebitic 


lesion which 


characterizes the pathological picture of 


Old thromboses are 
caused to spread, new 
are commonly caused to 
appear. These physical changes when trans- 
lated into clinical facts furnish an addi- 
tional eighth clinical correlation. 

The group of cases of osteomyelitis 
which directly after operation do not 
exhibit the expected retrogression and dis- 
appearance of the local inflammatory 
effects and a subsequent healing, but which, 
instead, (a) continue, having been little 
or not at all influenced by the operation, 
or (b) show an increase, large or small in 
the local Exhibiting the same 
characteristics of the early cases of osteo- 
myelitis, the roentgenologic 
these phemomena are not immediately 
visible and are recognizable only later 
when the full effects of the increase in the 
thrombo-phlebitic process has become suffi- 


acute osteomyelitis. 
frequently 
thromboses 


focus. 


ciently established. Figures 17 and 18 
illustrate this characteristic of the unin- 


tentional results of operation upon cases 
of osteomyelitis. Clinically these are recog- 
nizable by the undisturbed continuation 
of the subjective and objective symptoms 
or by increases, recrudescences or exac- 
erbations of the process which occur in 
the immediate postoperative period. The 
likelihood of secondary emboli forming 
under such conditions of v: ascular thrombo- 
sis In acute osteomyelitis is, of course, 
very strong. The possible ways in which 
the primary focus could spread either by 
progressive thrombosis or by embolus, are, 
theoretically, of an infinite number and in 
actual practice any atypical roentgeno- 
logical picture in acute osteomyelitis is 
fully explainable on this basis. 

I am very much indebied to Dr. Leopold 
Jaches, chief of the Department of Roent- 
genology of Mount Sinai Hospital, for 
yermission to make use of the records of 
his department. I am indebted to Dr. 
Snow for aid in the selection of the roent- 
genographic records. 
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. Wilensky, A. O. 
. Wilensky, A. O., 


osteomye- 


a case of 
A is the site of the primary osteot- 
B is the sequestrum resulting from a focus of 


18. Roentgenogr: um of 
iitis of the ulna. 
omy. 
osteomyelitis with its surrounding involucrum C. The 
focus at B occurred within the immediate post-opera- 
tive period. The mechanism includes a retrograde 
spread of the thrombo-phlebitis from the general 
region of the site of the original fixation point A until 
a primary branch of the nutrient artery was involved 
which supplies the area B. Note that the sequestrum 
extends across the entire thickness of the diaphysis. 
The probabilities are very strong that the first opera- 
tive manipulation caused the spread of the thrombo- 
sis. The clinical picture was that of an exacerbation 
or recrudescence of the first focus. 


acute 
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EXPERIMENTAL STUDIES ON THE BIOLOGICAL 
ACTION OF HARD ROENTGEN RAYS* 


BY MASAO TSUZUKI, 


M.D. 


Assistant Professor of Oral Surgery, Medical Department, Imperial University 


rOKYO, 
I. INTRODUCTION 


Tue biological actions of roentgen rays 
on the normal tissues and organs have 
been studied by many scientists, and many 
valuable observations have been made as 
to their morphological or functional effects. 
Especially is this so in regard to the mor- 
phological effects, so much so that it 
may seem that conclusive results have 
been reached. However as most of this 
work was done with the older roentgen- 
ray apparatus and relatively soft rays, 
there still remain a few problems to be 
solved, using modern apparatus and more 
exact measurements of the roentgen-ra\ 
energy. As examples of some of the prob- 
lems, may be mentioned: the relation 
between doses of roentgen rays and 
changes in each organ; detailed studies of 
the changes in each organ after various 
time intervals following irradiation; the 
relations between the general condition 
of the organism as a whole and the changes 
in the individual organs; also, the recipro- 
cal connection of the changes in the 
various organs. 

The experiments were made as follows: 
Normal rabbits were irradiated entirely 
by the hardest rays such as are employed 
in the so-called modern deep therapy, and 
the biological actions upon the internal 
organs were studied as to their variations 
from the normal. 


Il. QUALITIES OF ROENTGEN RAYS WHICH 
WERE USED IN EXPERIMENTS AND THE 
METHOD OF IRRADIATION 


1. Physical Qualities of the Roentgen 
Rays. 

Apparatus: a Neo-Intensiv-Reform-Ap- 
parat and H-type Coolidge tube. 

Primary voltage: 220 volts, alternating 
50 cycles. 

Secondary voltage: 170 

Secondary current: 2.0 ma. 


kv. 


(peak). 


JAPAN 


Filter: 0.5 
aluminum. 

Parallel spark gap: 25 cm. 

Maximal secondary voltage (measured 
by the minimal length of the roentgen- 
ray waves): 139 ky. 

Wave length: 0.09-0.30 Au, average 
about 0.14 Au. 

Absorption coefficient: for water u 
0.164. 

Depth dose: calculated in the so-called 
“percentage depth dose” by Seitz and 
Wintz (10 cm. deep, focus skin distance 
23 cm., field 6 X 8 cm. 18 per cent). 

2. Biological Unit of Roentgen Ravs. 

As the biological unit of roentgen rays, 
I used a human skin erythema dose as 
estimated by Seitz and Wintz. That is, 
50 minutes at 23 cm. target skin distance. 

3. Method of Irradiation. 

The rabbit was placed in a_ natural 
position in a wooden box, the target skin 
distance always being 40 cm. 

The following qualities of roentgen 
rays were estimated to have been received 
by the skin of the back of the rabbit, 
depending on the length of 


(Table 1). 


mm. copper and 1.0 mm. 


expe sure 


TABLE I 


Time of 
Irradiation, 
Minutes 


Doses of Roentgen Rays on the 
Skin of the Back, 


Per Cent Erythema Dos« 


I5 10 
30 20 
45 30 
60 40 
90 60 
120 8o 
150 100 
180 120 
240 160 


4. Distribution of Roentgen Rays in the 
Body of Rabbit. 

In order to determine how the roent- 
gen rays were distributed through the 
body of the rabbit, I adopted the follow- 
ing method: (1) the doses of roentgen 


* Read at the Twenty-seventh Annual Meeting, AMERICAN ROENTGEN Ray Society, Detroit, Mich., May 17-21, 1926 
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rays were measured in various parts of 
the rabbit’s body, using a Wintz tonto- 
quantimeter; (2) with the aid of the sec- 
tional diagrams of the rabbit’s body, the 
positions of all internal organs were deter- 
mined; (3) assuming the rabbit’s body 
to be homoge neous, and that 100 per cent 
dose is given to the skin of the back, the 
doses of roentgen rays which 
the internal 


will reach 


organs were calculated as 
follows Table II 
TABLE II 
THE DOSES OI ROENTGEN RAYS FOR EACH rERNAI 
ORGAN 
Rays 
Organs Energy 
Per Cent 
Skin ot back 100 
Brain, pineal gland, hypophysis 8o 
Salivary gland, thyroid, par ithy roid 
Lung center SO 
Heart, bronchial lymph gland, thymus 10 
Liver: 
Right lobe—near to back So 
Middle lobe near to abdomen ae) 
Stomach pylorus =O 
Intestine: 
Duodenum 
Middle part of small intestine 50 
Distal end of ileum-lymph follicle nodule 50 
Colon: 
End of cecum SO 
End of colon 10 
nteric lymph gland 
Pancreas portion near to spleen dO 
Spleen 
Kidney, suprarenal capsul 80 
Testis, prostate gland, bladder 30 
Bone marrow of femur 30 
For the larger organs, the same point ways 


rder to § 


chosen in « get exact results 


II. INFLUENCE OI 
RAYS UPON THE 


THE HARD 
BODY OF THI 


ROENTGEN 
RABBIT 
Experiment 1.—In 
irradiated the rabbits with various doses 
20-100 per cent erythema dose) at one 
sitting and observed the immediate effect 


this experiment 


upon the organism and the subsequent 
course, the longest observation lasting 
fiftv-six days. All of the rabbits were 


studied as to the gross and minute changes 
in the internal organs. It was found that 
the hardest rays had a very marked effect 
upon the rabbits: for example, a single 
irradiation of over 40 per cent of an 
erythema dose on the backs of the animals 
resulted in their death, sooner or later. 
Details are given in Table 11. 


Action of 


Hard Roentgen Rays 
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TABLE 


rage 
Living 
Days 
of Killed 


\ 
Number 


Post Irradiation Effects. After irradia- 
tion all animals look as if they were 
exhausted and gradually become thinner, 
frequently suffer from diarrhea, and their 
vital resistance is so much weakened that 
they die from the slightest injury. But few 
of them show power of recuperation. 

The important histological changes in 
the internal organs are as follows: 

Lymphatic system: The changes in the 
lymphatic system are most remarkable: 
first, there is a destruction of lymphocytes, 
followed by a phagocytosis, and later by 
a process of proliferation of reticulo- 
endothelial cells and a regeneration of 
lymphocytes. Of the various lymph folli- 
cles, those in the lymph glands have more 
active regenerative ability. The atrophied 
follicles in the spleen show little power of 
recovery and the organ becomes more 
fibrous than normal and flattened. Erythro- 
phageous phenomena in the lymph glands 
are typical, and even though their grades 
are various, they are observed over rela- 
tively long periods. 


Lung: After heavy irradiation, I have 
observed hyperemia, edema and _ serous 
exudation, but these diminish rapidly 
and are followed by an increase of the 


pigment cells. In the lungs of the animals 
which died in an exhausted condition, a 
congestion resembling pneumonia was 
often observed. 

Liver and kidney: An acute parenchy- 
matous degeneration occurred, followed 
by recovery within a few days; in the ani- 
mals which died in an exh: 1usted condition, 
some grade of atrophy of the parenchyma 
was seen, In proportion to the intensity of 
their involvement. 

Suprarenal capsule: The fat content in 
the cortex was gradually reduced, but such 
animals as recovered regained the normal 
quantity. 
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Testis: Directly following heavy irradia- 
tion, the first signs of degeneration of semi- 
nal elements were observed, but marked 
changes usually began only after one to 
two weeks. The seminal tubules showed 
different degrees of radiosensitivity, accord- 
ing to their position; thus tubules having 
no epithelial cells, and others with almost 
normal structure were occasionally 
observed, side by side. 

Bone marrow: Directly following the 
irradiation, destructive phenomena were 
noticed, but regeneration occurred after 
a few days, with a gradual increase in 
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pigment cells. Regenerative processes con- 
sisted chiefly of erythropoiesis, followe« 
in a few weeks often by fibrosis. 


IV. INFLUENCE 
RAYS UPON 


OF 
THE 


THE 
BODY 


HARD 
OF 


ROENTGEN 
THE RABBIT 


Experiment 2.—In this experiment, | 
irradiated 23 rabbits, the exposures vary- 
ing from 15 to 120 minutes, and killed 
them after intervals of from 15 minutes to 
96 hours, counting from the beginning of 
the irradiation, and examined them closel\ 
for gross and microscopic changes. 


TABLE IV 
THE CHANGES OF INTERNAL ORGANS WITHIN 60 MINUTES AFTER THE BEGINNING OF THE CONTINUOUS IRRADIATIO 
After 15 Min. Irradiation After 30 Min. Irradiation, After 45 Min. Irradia After 60 M 
Dose n the Back Dose on the Back Dose on the Back Lose t 
10 Per Cent E.D. 20 Per Cent E.D 30 Per Cent E.D. 40 Pere 
oO 
Lox Loca 
Changes ( ( nd 
) inge Dose Dose ange Dose 
Sa 14 21 pere 28 > 
Thyr 7 14 21 pere i 8 5 
Lu 5 10 *Deg t 15 T M 
u I lei I ; 
€ ytes 1 per 
a sues 
Thy 12 Des r ti 
€ sma 
ce > 
I Tr s 1¢ eilig! 24 1¢ a 1 32 M 
er be 
gins reduce 
Splee 1¢ Slig 24 Degenerati 32 D 
pse nuclei 
cell tes licles 
Me eT 5 10 Degene n 15 ) D 
g 2 nt le p 
es 1 1 
pt ag 51 
hr i 1 
erythrocyte 
Porta Degenerati i¢ Degeneratior 24 3 Dé 
gland icle tl p nucle np! Pp 
es I 1 es tes licle I 
I ag 
1 ments, chromatir 
t and erythrocytes 
Int 5 10 15 Degeneration of 20 Slig 
mpho- nuclei of lympho- 
te 1 i cytes in the epi- 
thelial layer of 1 
testine 
Lymp 5 10 15 Destruction of nu- 20 D¢ 
inte clei f lympt l 
cytes 
Kidne« g 24 32 G 
Suprare 16 32 Re 
sule 
Testi 3 6 9 12 N 
Femur 3 6 rs) I De 
row cl] 
* Degeneration of nuclei: irregular structure of chromatin figures or destruction of chromatin figures. 
+t Destr nuclei: caryorrhexis. 
t Destr a cell: perfect destruction of protoplasm and nucleus. 
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The principal changes thus found are 
contained in Tables rv, v, vi and vit. 


V. INFLUENCE OI 
RAYS UPON THI 


HARD 
BODY O! 


ROENTGEN 
RABBITS 


Experiment 3.—In this experiment the 


Action of Hard Roentgen Rays 127 


When more than 100 per cent of an 
erythema dose of roentgen rays were given 
on the back of the rabbits, they became 
sluggish and drowsy with accelerated 
breathing. On further continuous irradia- 
tion, the rabbits showed this to an even 


test animals were Irradiated continuously greater degree; their legs were unable to 
until they died. support their body weight, breathing 
1) Observations of the course of events. became more accelerated, and cyanosis of 
TABLE 
THI PTRANSFORMATION OF CHANGI Ol INTERNAL ORGANS AFTER O60 RRADIATION 
40 PER CENT E.D. 


DOSE O THE BACK: 


| 
| 


38 
the lips appeared. These conditions became 
progressively worse until finally, the ani- 
mals became utterly exhausted and refused 
to react except to the strongest stimull. 
Losing general muscular tonicity, they 
could not stand in a normal manner, and 
occasional twitching of the legs was 
observed. Just before death the respirations 
assumed the Cheyne-Stokes type, there 
was hemorrhagic frothing from the mouth, 
and tonic spasms of the legs. 

To reach such an extreme condition 
may require four hours of continuous 
irradiation and the energy of the rays on 
the back of the test animal is estimated to 
be 160 per cent of an erythema dose. 

I irradiated 6 rabbits in this test: 2 
died 180 minutes after the beginning of 
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per cent of an erythema dose); one, 200 
minutes after (130 per cent of an erythema 
dose); one, 220 minutes after (150 per 
cent of an erythema dose); and 2 reached 
the most serious condition after 240 min- 
utes’ irradiation, one of them dying one 
hour later, the other two hours later. 

I have designated this result as “acute 
roentgen death.”’ 

(2) Gross and microscopic changes 
acute roentgen death. 

(a) Macroscopic. 

The general nutrition is normal, reserve 
fat substance abundant, muscle strong. 
No abnormal exudate in the pleural cav- 
ity, no hemorrhage in the pleura. Lungs 
hyperemic to a high degree, but no paren- 
chymatous hemorrhage. From the surface 


in 


the irradiation (dose on the back: 120. of the incision a few serous hemorrhagic 
TABLE VI 
THE TRANSFORMATION OF CHANGES OF INTERNAL ORGANS AFTER QO MIN. IRRADIATION (DOSE ON THE BACK: 00°, E.D 
Or o— Directly after Irradiation After 3 Hours \ H Aft 30 H 
Sa ar ] 42 Hyperemia, degeneration Same a lirect after A I gla ir S 
of epithelia of small ducts irradia ce r 
and grandular parts 
Thyroid 42 Hyperemia 3 Sa 
Lung 30 Moderate hyperemi Hy} 
shedding of bronchi tosi at 
alveolar epithelia, fat p 
tain cells granules 
I 24 Destruction of nuclei of Same as dirt after Phag S 
small round ce degene- irradiatior ma 
ration of medullary cells 
Heart 24 F 
Liver 18 Hyperemia, degeneration Hyperemia degenera- Hy a, a- A fe 
of liver cells (irregularity tion of liver cells, Kup ti G ip u 
of fine structure, forma- __ ffer’s cell roph sule 
tion of granules and and phage t 
vacuoles), chromatin 
granules in Glisson’s cap- 
sules, increase of fat in 
Kupffer's cells 
Splee 48 Destruction of lympho- Destruction and phago- All chromatin granules Atrop 
cytes in follicles, phago- cytosisina high degree, aiken phagocytes 
cytosis proliferation of reti legenerati i 
culo-endothelia phage 
Lyt r it 30 Destruction of lympho- Same as directly after Same as after 3 Phag 
te cytes irradiatior ice 
Int 30 Hyperemia, degeneration Increase of yperemia Degeneration of mucosa Hyperemia 
of nuclei of epithelia of epithelia r-¢ vers degeneratior 
mucosa (especially at the shedding epithelia ep i 
bottom of Lieberkuthn’s 
glands), infiltration f 
lymphocytes 
Pancr 18 Chromatin granules ir 
interstitium 
Mesenter p 30 Destruction of lympho- Degeneration of nuclei Phagocytosis in a high 
gland cytes, phagocytosis of of reticulur cells it degree, degeneration of 
chromatin and erythro- follicles macrophagocytes 
cytes 
Kid 48 Hyperemia of glomeruli, Hyperemia, fatty de- Fatty degeneration g 
degeneration of epithelia generation of epithelia epithelia of straight 
of urinary tubules of straight parts of parts and Henle’s loop 
convoluted tubules 
Suprarenal capsule 48 Fat in cortex reduces, de- Same as directly after Same as after 3 hours Sa asa 
generation of medullary irradiation 
cells 
Testis 18 Degeneration of sper- Destruction of nuclei of Degenera 
matids and spermato-' spermatids tubules 
cytes advanced grade 
Femur e mar 18 Destruction of lympho- Degeneration of giant Mitotic figures of ery- Sameas after 1 
row cytes, degeneration of cells throblasts, pigment 


myeloic cells 


11 
cells 
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bubbles can be pressed out with the 
contained air, which is reduced in amount, 
but there is no evidence of pneumonia, 
and the bronchi contain bright red 
mucous bubbles. Pericardium and heart, 
normal. Liver, swollen and hyperemic, 
rich in blood content; the surface of the 
incision turbid, the lobular divisions 
are not distinct. Spleen hyperemic and 
swollen, its capsule IS tight, and the incised 
surface appears dark red, the pu 
soft, and the outline of follicles not 
Digestive organs, full of contents, are 
distinctly hyperemic, but there ts no visible 
change in the mucosa. Kidneys are hyper- 
emic, turbid and swollen; at the boundary 
of medulla and cortex, the most marked 
hyperemia ts observed. Suprarenal capsule 
is comparatively large, often hyperemic, 
and the medulla slightly 


IS 


IS 


ar. 


ip 


cie 


IS enlarged. 
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(b) Microscopie. 

Salivary gland: Hyperemic to a high 
degree, glandular epithelium shows dark 
granular cytoplasm which has less mucous 
substance than normal and often contains 
vacuoles. Some of them have dark semi- 
lunal areas at their base, most of the 
nuclei show no change, but a few of them 
are swollen or contracted. Some epithelial 
cells have eosinophile red violet granules 
in their cytoplasm, which lies close to 
the glandular cavity. Some nuclei of the 
epithelial cells of the small excretory 
ducts are degenerated and atrophic, and 
their cytoplasm is stained a diffuse light 
red-brown color with sudan It. 

Thyroid: Hyperemic, often shows less 
colloid than normal and there is a slight 
degeneration of the nuclei of the glandular 
epithelial cells. 


Testis normal. Bone marrow has a bright, Lung: Hyperemic to a high degree, 
or dark red color, and is soft. alveolar capillaries are entirely filled with 
TABLE VII 
THE TRANSFORMATION OF CHANGI )F INTERNAL ORGANS AFTER 120 RADIATION 
DOSE ON THE BACK: 850% E.D 

5 H 6 Hours 

S ppears 

Moderate per Slight hyperemia, i 

S edul 
> egen. 
H Ss nia, slight 
rat and 
liver cells, 
fat con- 
I Kupfte cells 

t reticulo- 
chroma- 

a I hy 
Sa elial cells 
1 ce n 
P Sa ) of 
Sa n granules 
K H afte Minute f epithelia 
epithe ibules and 
Su ( Red er Sa ) tly atro- 
Deg p afte Deg ) seminal epi- 
I more ad- 

Fe ur ) lestrt S as Pigment N legeneration figure 


totic figures 
and 


te 
asts 
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blood elements and show a scarcity of 


air content, partial atelectasis, here and 
there some serous exudate in the alveoli, 
frequently with cell infiltration and hemor- 
rhage; there is desquamation of the epi- 
theltum of many bronchioles and alveoli, 
with, sometimes, hemorrhage into the 
bronchioles. In the peribronchial lym- 


phatic tissue, there is a destruction of lym- 
phocytes, and phagocytosis; in the septa are 
found large fat or pigment cells and infil- 
tration of pseudo-eosinophile cells, some 
of them showing degeneration of their 
nuclei. 


Fic. 1. Spleen: four hours after a 120 min. irradiation 
with 64 per cent of an erythema dose; destruction of 
follicles in a high degree. 


Heart: Well-marked fatty degeneration 
of the muscle cells. 

Thymus: In the cortex, 
destroyed small round cells are seen, most 
of them absorbed by the phagocytes: in 
the medulla, there is often found a degen- 
eration of the epithelial nuclei. 

Liver: General hyperemia to a_ high 
degree; no proliferation of the interlobular 
connective tissue; in Glisson’s capsules, 
infiltration of many chromatin granules 
and small round cells, these granules and 


cells infiltrate also the epithelial layer of 


the bile ducts; most of the round cells 
have degenerated nuclei, and some chro- 
matin granules are taken in the phago- 
cytes. The liver cells are arranged in the 
regular form, their cytoplasm is finely 


remains of 
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granular, with many vacuoles of various 
dimensions and a few sudanophile fat 
granules, whose nuclei are swollen and 
the chromatin substance rough granular 
or condensed: Kupffer’s cells hypertrophic, 
and contain much fat, absorbed granules, 
pigments, etc. In the blood capillaries or 
Glisson’s capsules, infiltration of pseudo- 
eosinophile cells which have degenerated 
nuclei. 

Spleen: Hyperemic to a high degree, 
literally full of chromatin granules; al 
lymphocytes in the follicles are destroyed 
completely, also lymphoblasts. So many 


Fic. 2. Lymph gland: directly after a 220 min. irrad 
tion with 75 per cent of an erythema dose; 1 
macrophagocytes in lymph sinus. 


chromatin granules lie scattered about as 
to resemble stars in a clear summer sky. 
The endothelial cells of the follicles are 
degenerated too. In the follicles and in 
their periphery, many phagocytes of vari- 
ous kinds are found; some eosinophile 
cells have degenerated swollen nuclei, or 
have been completely destroyed, and 
eosinophile granules lie scattered about. 
In the venous sinus, there are many macro- 


phagocytes which contain chromatin 
granules; yellowish brown pigments; 
eosinophile granules; erythrocytes and 


those undergoing degeneration and appear- 
ing as round shadows; amorphous bodies, 
etc. Some  macrophagocytes have 
devoured so much that they are degener- 
ated or are completely destroyed. 
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Intestine: Hyperemia in the mucous 
membrane of duodenum and upper parts 
of small intestine; infiltration of destroyed 
nuclei and degenerated lymphocytes is 
seen In an advanced state, many epithelia 
of intestine glands have degenerated 
nuclei with irregular structure of the chro- 
matin substance. Such a change is most 
noticeable at the bottom of the intestinal 
glands. The lower parts of the small 
intestine and colon show no _ distinct 
change. 

Pancreas: Infiltration — of 
granules and degenerated 


chromatin 
lymphocytes 


Fic. 3. Lymph gland: directly after a 60 min. irradia- 
tion with 20 per cent of an erythema dose; erythro- 
phageous phenomenon in lymph sinus. 


in the interstitial tissue, with no visible 
change in the parenchymatous cells. 

Lymph follicles of intestine: Destruc- 
tion of lymphocytes, many phagocytes 
which have taken up chromatin granules. 

Mesenteric lymph glands: Considerable 
destruction of lymphocytes, both in the 
follicles and their periphery. There are 
many phagocytes which have absorbed 
chromatin granules, pigments, amorphous 
masses, erythrocytes, etc. In the lymph 
sinus, macrophagocytes, pseudo-eosino- 
philes, and other kinds of cells. 

Portal lymph glands: Much as in the 
mesenteric glands, the erythrophageous 
phenomena are especially noticeable. 
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Kidney: Hyperemia, especially in glo- 
meruli; the epithelium of the urinary 
tubules shows cloudy swelling, staining 
diffusely with sudan, and some of them 
have degenerated nuclei: straight part of 
the convoluted tubules, Henle’s loops and 
intermediate tubules show the most 
change, the nuclei having rough granu- 
lated chromatin. In the interstitial tissue, 
there is, here and there, destroyed nuclear 
substance, and collections of pseudo-eosin- 
ophile cells. 

Suprarenal capsule: The fat content 
in the cortex is reduced a little, some 


Fic. 4. Liver: directly after a 240 min. irradiation with 
128 per cent of an erythema dose; hyperemia, degene- 
ration of liver cells, hypertrophy of Kupffer’s cells, 
infiltration of degenerated lymphocytes and chroma- 
tin granules. 


medullary cells have vacuoles in their 
cytoplasm and irregular nuclet. 

Testis: There is a degeneration of the 
nuclei of the spermatids: some of them show 
coarse granulations or are ring shaped. No 
noticeable change in the other cells. 

Femur bone marrow: Destroyed nuclear 
substance, with destruction of the 
nuclei of the erythroblasts, also various 
forms of degeneration of the nuclei of 
many young myeloic cells. Some of the 
polymorphonuclear cells have degenerated 
and the myeloic giant cells contain atro- 
phied nuclei. 

Brain: Meninges hyperemic, the plexus 
chorioideus is infiltrated by serous exu- 


| 
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dation and is hyperemic, and the epen- 
dyma cells are swollen and have vacuoles. 
Some of the ganglion cells in the cortex 
and base, and some of Purkinje’s cells, 
show irregular cytoplasm and nuclei. 

As previously mentioned, in the acute 
death caused by the hard roentgen rays, 
the changes in the internal organs are 
very severe and all of them are destruc- 
tive. In my estimation, acute roentgen 
death is due to such an intense and wide- 
spread destructive action of the hard 
rays that the organism, as a whole, is 
quite unable to cope with it, or to recuper- 
ate, and acute asphyctic hindrance of 
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lymphocytes. These destructive actions 
begin after three or four hours’ irradiation, 
and phagocytosis reaches its highest 
intensity within twelve hours; these phe- 
nomena pass off within twenty-four to forty- 
eight hours. Later, Krause and Ziegler, 
and others obtained similar results; many 
subsequent studies upon the changes ot 
the blood elements have demonstrated 
that the lymphocytes show the strongest 
radiosensitivity, about 10 per cent of an 
erythema dose being sufficient to cause 
their destruction. 

The results of my experiments are 
similar to these results of Heineke anc 


Fic. 5. Lung: directly after a 210 min. irradiation with 
40 per cent of an erythema dose; hyperemia, serous 
exudate in alveoli. 


lungs may be one of the most important 
factors. 


VI. SUMMARY AND CONCLUSIONS 


I irradiated normal rabbits with hard 
roentgen rays and studied the changes in 
the internal organs, both grossly and micro- 
scopically, and I observed the results 
which have been previously noted. It is 
now my object to summarize these results 
and to discuss them in comparison with 
the results of other observers. 

(1) Action upon the Spleen. 

Heineke! reported in 1905, the bio- 
logical action of roentgen rays upon the 
spleen: viz., destruction of lymphocytes, 
phagocytosis, and then regeneration of 


Fic. 6. Lung: directly after a 220 min. irradiatior 
75 per cent of an erythema dose; cell infilt: 
hemorrhage and serous exudation in alveoli. 


others, but I find that the lymphocytes in 
the follicles of the spleen are more resist- 
ant, 1.e., they usually show the first change 
of the nuclear structures with 24 per cent 
of an erythema dose, almost all of them 
being destroyed with 64 per cent of an 
erythema dose, and with over 80 per cent 
of an erythema dose all lymphocytes 
become scattered as fine chromatin gran- 
ules with a few degenerated reticulo- 
endothelial cells remaining between them. 
To repeat, all lymphocytes of the spleen 
are almost completely and simultaneousl\ 
destroyed, though they seem more resist- 
ant at first. In this they differ from the 
lymphocytes of the lymph gland follicles, 
as will be described later, and as a conse- 
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quence, the atrophy of the spleen follicles 
is very marked and their regeneration 
very poor. 

(2) Action upon the Lymph Glands. 

Heineke and others are reported to 
have observed changes in the lymph glands 
similar to those seen in the spleen. Such 
was also my experience, with the following 
modifications: the lymphocytes of the 
lymph gland follicles show the first signs 
of degeneration after an 8 per cent ery- 


thema dose, and the highest orade of 


destruction after a 30-40 per cent ery- 
thema dose. But | have never been able 
to observe the total destruction of the 
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are seen to have absorbed chromatin 
granules and erythrocytes. From this it 
may be concluded that a destruction of 
nuclei and a degeneration of the erythro- 
cytes has occurred, either in the circulating 
blood or in the lymph. These phagocytes 
may come chiefly reticulo-endo- 
thelial cells and histiocytes, partly from 
the polymorphonuclear leucocytes. Dur- 
ing the most active period, some of 
the phagocytes may devour so much 
that they degenerate and may, thus, be 
destroyed. 

(3) Action upon the Lymph Follicles 
in the Intestines. 


Fic. 7. Salivary gland: directly after a 120 d 
tion with 50 per cent ol n ervthema dose: degenera- 
tion of epithelial cells of small excretory duct 


lymphocytes such as has been seen in 
the spleen, for even after a 60-80 per cent 
erythema dose some normal lymphocytes 
may still be seen in the follicles of the 
lymph glands. Accordingly, the follicles 
of the lymph glands do not reach such an 
advanced state of atrophy as do those in 
the spleen, and their regeneration is rela- 
tively rapid. 

The phagocytosis in the lymph glands 
is noteworthy: 15 per cent of an erythema 
dose (45 min. irradiation) is necessary 
for the perfect destruction of lymphocytes 
in the mesenteric lymph gland _ follicles, 
but even after 10 per cent of an erythema 
dose (30 min. irradiation) many phago- 
cytes appear in the lymph sinus and 


Fic. 8. Testis: directly after a 220 min. 


irradiation 
with 30 per cent of an erythema dose; degeneration 
ot spermatids. 


Heineke and others reported the same 
changes as in the lymph glands. In my 
experiments, I found that the destruction 
begins after a 15 per cent erythema dose, 
and reaches the highest degree with a 
20 per cent erythema dose; further irradia- 
tion does not cause a proportionate change. 
Many destroyed granules travel into the 
intestinal cavity through the mucous mem- 
brane. Phagocytosis appears later and is 
less marked. Atrophy of the follicles is 
not extensive. 

(4) Action upon the Erythrocvtes. 

The erythrocy tes are said to have 
greater resistance. Heineke' has suggested 
that the increase of iron pigment, found 
in the spleen after irradiation may be 
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caused by the destruction of erythrocytes. 
Seitz and Wintz have reported as the 
results of clinical studies, that the eryth- 
rocytes have no strong radiosensitivity, 
but that they might be destroyed. Milch- 
ner and Mosse* have reported that no 
visible damage had been done by moderate 
doses of radiation. Holthusen‘ has found 
that the erythrocytes undergo hemolysis 
in vitro following a dose of 50 skin units. 

The results of my experiments, as indi- 
cated in the paragraph on lymph glands, 
show marked erythrophageous phenomena 
in the sinuses of the lymph glands, before 
the local destruction of lymphocytes has 
occurred. These erythrophageous phenom- 
ena begin immediately following a thirty 
minute irradiation, and reach their most 
advanced grade after a sixty minute 
irradiation. In a long series of observa- 
tions it may be seen that the erythrocytes 
in the phagocytes are gradually being 
destroyed. These erythrophageous phe- 
nomena are observed relatively early and 
they are seen over a long period, even if 
only in a slight degree. This would seem to 
indicate that the erythrocytes are, in 
some way, damaged relatively early; con- 
sequently in an organism which has 
recently been irradiated, the erythrocytes 
remain during a long time in a condition 
in which they are easily phagocytosed. 

(5) Action upon the Bone Marrow. 

The biological actions of roentgen rays 
upon the bone marrow were studied by 
Heineke and others. At first the lympho- 
cytes are injured, then mononuclear, eosin- 
ophile cells and mastcells, and_ finally 
neutrophile cells are damaged, and the 
bone marrow becomes a tissue which is 
poor in cells. When the damage is slight, 
the regenerative processes are seen after 
several days and there is perfect recovery 
after three weeks. Milchner and Mosse’* 
reported that experiments on_ rabbits 
show that erythrocytes have more resist- 
ance than any other myeloic cells. 

My experiments produced the same 
results: in the marrow of the femur, the 
changes in the lymphocytes and mono- 
nuclear young cells begin after sixty 
minutes’ irradiation (12 per cent E.D.), 
and become more marked with further 
irradiation. Yellowish brown iron _pig- 
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ments appear in the reticulo-endothelial 
cells after forty-eight hours, and mitotic 
figures of erythroblasts and others are 
observed after a few days; this may indi- 
cate a regenerative process. 

(6)Action upon ibe Thymus. 

Since Heineke! reported that like other 
lymphatic tissues, the thymus is easily 
injured, and the lymphocytes in the 
cortex are destroyed, many other reports 
have been published. For example, Rud- 
berg® reported that he found in his experi- 
ments on rabbits that the lymphocytes 
were easily destroyed and diminished in 
number, some of them emigrating into the 
general circulation in order to compensate 
for the loss of lymphocytes in the blood. 
Aubertin and Bordet,® and Eggers’ re- 
ported the destruction of lymphocytes, and 
phagocytosis by the reticulum cells. Ham- 
mar® further stated that the physiological 
atrophy of the thymus was caused by 
the wandering away of lvmphocytes, but 
that the atrophy caused by the roentgen 
rays was due to the destruction of lympho- 
cytes and to phagocytosis by the reticulum 
cells. Nowadays many authorities believe 
that the lymphocytes of the thymus are 
destroyed by 10 per cent of an erythema 
dose, as are the lymphocytes in other 
tissues. 

In my experiments, | observed that the 
small round cells in the cortex began to 
degenerate after forty-five minutes’ irra- 
diation (12 per cent erythema dose 
and that the epithelial cells in the medulla 
show nuclear degeneration after ninety 
minutes’ irradiation (24 per cent 
thema dose). But the small round cells 
in the cortex are not destroyed to the 
same extent as in the spleen or lymph 
glands, even after a 50 per cent erythema 
dose. The destroyed granules are absorbed 
by the reticulum cells and disappear in 
a few days, the degenerated medullary 
cells remaining relatively longer. 

(7) Action upon the Intestine. 

In 1912 Regaud, Nogier and Lacassagne® 
reported that roentgen rays have a marked 
destructive action upon the gastrointes- 
tinal mucosa. Irradiation of the abdom- 


eryve- 


inal region in dogs by filtered roentgen 
rays produced diarrhea and hemorrhage, 
and microscopically they observed the 


Bi 


atrophy and disappearance of the epi- 
thelial cells. Keller’? reported that the 
mucosa of the intestine could be destroyed 
primarily or that it might be due to the 
destruction of the lymphatic tissue, the 
changes coming about gradually. He noted 
anatomical changes after two days and 
clinical symptoms after several days. 
Wintz estimated 150 per cent of an 
erythema dose as one by which an ulcer of 
the intestine might be produced, 100 per 
cent of an erythema dose causing some 
damage to the connective tissues, which 
was followed by the formation of a late 
secondary ulcer. 

My own experiments demonstrated that 
chromatin granules are to be seen in the 
mucous membrane at a relatively early 
period (even after 15 min. irradiation) 
and that these granules and degenerated 
lymphocytes increase gradually in num- 
ber. This infiltration spreads into the vill 
and mucosa. The intestinal mucosa begins 
to show degenerated structures after ninety 
minutes’ irradiation (30 per cent erythema 
dose). The degeneration occurs first In 
the epithelial cells at the base of Lieber- 
kiihn’s glands of the small intestine, and 
this degeneration becomes intense after 
a 60-80 per cent erythema dose. Some of 
the destroyed cells are mixed with the 
infiltrated lymphocytes, and the general 
appearance of the intestinal mucous mem- 
brane becomes confused, many of the 
cells being shed into the intestinal cavity, 
together with the lymphocytes. At this 
period, the duodenum also shows a degen- 
eration of the epithelial cells in the 
duodenal glands, but the cells of the 
mucous glands show no visible change. 
The colon shows no change, even in case of 
acute roentgen death, but some slight 
epithelial degeneration often be 
observed a few days afterstrong irradiation. 
An increase of mucous secretion Is fre- 
quently seen in the cecum. 

(8) Action upon the Liver. 

The action of roentgen rays upon the 
liver cells had not previously been studied 
in detail. Hudellet'! reported that, after 
irradiation, adult animals show no change, 
young ones show atrophy, and new-born 
animals a_ necrosis, of the liver cells. 
Werner? reported that following trradia- 
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tion with radium, a hyperemia and slight 
cell infiltration appeared on the second day, 
the swollen liver cells containing granules 
and vacuoles, followed by a degeneration 
of the nuclei on the fourth day. There 
was no change in the epithelial cells of 
the bile ducts. Lately, some research 
workers have tried to explain the cause 
of the so-called “radiation sickness” as 
due to the damage of liver cells by the 
irradiation, but there is no definite proof 
of this. Borak and Kriser'* irradiated 
the livers of 7 patients and looked for 
alimentary hyperglycemia and the appear- 
ance of bile pigment in the blood, with 
negative results. They, therefore, con- 
cluded that radiation sickness is not caused 
by the direct action of irradiation on the 
liver. Neuda!* reported that he had fre- 
quently observed “radiation sickness” in 
patients with hepatic insufficiency. 

The results of my experiments are as 
follows: A slight hyperemia after thirty 
minutes’ irradiation (16 per cent E.D.), 
an increase of fat content in Kupffer’s 
cells after forty-five minutes’ irradiation 
24 per cent E.D.), a hyperemia and 


slight degeneration of liver cells (vacu- 
oles and granules) after sixty minutes 


irradiation (32 per cent E.D.); after ninety 
minutes’ irradiation (48 per cent E.D.) a 
more advanced degeneration of the liver 
cells, with chromatin granules in Glisson’s 
capsules; after 120 minutes’ irradiation 
64 per cent E.D.) hyperemia of a high 
degree, cell infiltration into the interstitial 
tissue, liver cells containing granules and 
vacuoles, and with nuclei somewhat swollen 
and having a rough granulated chromatin 
structure; Kupffer’s cells hypertrophied 
and showing phagocytosis. But these 
changes in the liver pass away relatively 
soon and after thirty-six to forty-eight 
hours almost all of them recover their 
normal structure, only a few cells under- 
going atrophic degeneration. The glycogen 
content in the liver cells is reduced rapidly 
by over ninety minutes’ irradiation, but 
when the test animals recover, this 
increases again. 

As above mentioned, the liver shows 
some changes both in its interstitial tissue 
and in the parenchyma following trradia- 
tion and these changes disappear rela- 
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tively fast, the greater part of the damaged 
cells recovering within a few days. 
As the duration of these changes follows 
closely the clinical course of radiation 
sickness, their relationship might be a 
fruitful problem for further study. 

(g) Action upon the Salivary Glands. 

When Schmidt!® reported in 1914 that 
the irradiation of these glands was fol- 
lowed by dryness of the mouth, attention 
was called to the _ biological 
roentgen rays. By Jiingling,'® serous infil- 


tration, cell infiltration and hyperemia of 


the glandular tissue were observed 
twenty-four hours after an 80 per cent 
erythema dose; and complete disappear- 
ance of the parenchymatous cells nine 
weeks after a 100-120 per cent erythema 


dose, but no change was noted in the 
epithelial cells of the excretory ducts. 


Schmidt!’ found a disappearance of the 
glandular parenchyma and the formation 
of cicatricial tissue following strong irra- 
diation. V. Salis!’ reported in 1924 that he 
could observe glandular degeneration in 
the submaxillary glands of men and dogs, 
but no change in the epithelial cells of the 
excretory ducts. 

My experiments gave the following 
results: The epithelial cells of the smallest 
excretory ducts only showed early changes, 
their nuclei degenerated twenty-four hours 


after a sixty minutes’ irradiation (28 per 
cent E.D.), their arrangement became 


irregular after ninety minutes’ irradiation 
(42 per cent E.D.), and they showed fatty 
degeneration ninety-six hours after 120 
minutes’ irradiation (50 per cent E.D.). 
Glandular cells showed some 
atrophy after ninety minutes’ 

(10) Action upon the Thyroid. 

Pfeiffer!’ reported in 1906 that roentgen- 
ray treatment of goiter had no effect, and 
von der Hiitten,*® in 1921, claimed that 
although irradiation for goiter produced 
clinical results, yet histologically he could 
find no change. Clinical experiences have 
taught us that no changes are produced 
in the normal thyroid, but that in the 
pathological thyroid, especially in goiter, 
marked changes are noticed. 

In my experiments the thyroid showed 
slight hyperemia after forty-five minutes’ 
irradiation (21 per cent E.D.), which was 


irradiation. 


action of 


degree of 
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slightly increased by further irradiation, 
but no visible change in the glandular 


cells. When the local dose approached 100 
per cent E.D., there followed some slight 
nuclear degeneration. 

(11) Action upon the Lungs. 

Few experiments have been done to 
determine the biological action of roentgen 
rays upon the lungs. Wohlauer*' reported 
that he found in the lung of guinea pigs 
only congestion and slight hyperemia 
two to eleven days after irradiation, but 
no change in the alveolar epithelium. 
Wintz?? reported in the meeting of the 
German Roentgen Society in 1922 that 
following the treatment of breast diseases, 
induration of 


the lung tissue could be 
seen. Groover, Christie and Merritt 


reported that after an erythema dose, 
they observed the appearance of abnormal 
shadows, which seemed to persist. 

The results of my own experiments are 
as follows: Some lymphocytes begin to 
degenerate in the peribronchial tissue 
after thirty minutes’ irradiation (10 per 
cent E.D.), alveolar capillaries fill with 
blood elements after sixty minutes’ irra- 
diation (20 per cent E.D.), and there is 
a shedding of epithelial cells of the al 
and a serous exudation after ninety min- 
utes’ irradiation (30 per cent E.D.). These 
symptoms increase with further irr: adiation, 
and the changes are very intense in acute 
roentgen death; cell infiltration and hemor- 


\ 


rhage are frequently observed in_ the 
exudate. When the test animals survive 
and recover, these changes pass away 


within thirty-six to forty- eight oo and 
there remains only an increase of | 
cells. 

These conditions in the lungs may have 
some bearing on the etiology of radiation 
sickness, just as are those in the liver sup- 
posed to have. It is my hope that this will 
be ascertained by further studies. 

(12) Action upon the Heart. 

We have no experimental reports con- 
cerning the biological action of roentge 
rays upon the heart. Schweizer** has 
reported that at the autopsy of one patient 
who was treated for one year 


oment 


and two 


months by roentgen radiation for a medi- 
he found degeneration of 
in a high degree, L.e., 


astinal tumor, 
the heart muscles 


| 
| 


VoL. XVI, } 


specific changes of the myoplasm of muscle 
cells. 

In my experiments | found fine fatty 
granules in the muscle cells thirty-six 
hours after ninety minutes’ irradiation (24 
per cent E.D.), the beginning fatty degen- 
eration of the muscle cells after 120 min- 
utes’ irradiation (32 per cent E.D.); 
distinct fatty degeneration of the muscle 
cells is obser\ ed here and there, alter 
ninety-six hours. In acute roentgen death 
fatty degeneration is still more marked 
and often vacuoles are found in the muscle 
cells. 

It is not clear, whether these granules 
in the heart muscle cells are caused directly 
by the irradiation, or whether they are 
due to intoxication resulting from the 
destruction of tissue, but as these changes 
appear directly after strong irradiation, 


it Is possible that some part, at least, ot 


the change is caused by direct damage. 

13) Action upon the Kidneys. 

In 1915 Schulz and Hoffmann 
that following irradiation of a_ rabbit’s 
kidney which was transplanted subcu- 
taneously (dose 48 H-ca 500 per cent E.D.), 
they found and easily 
stained degenerated epithelial cells after 
ten days, and proliferation of interstitial 
tissue after twenty-one days. Warthin”' 
considers that the real changes the 
kidney are not caused by the direct action 
of roentgen rays, but are produced by the 


reported 


vacuoles less 


increase of urea due to the destruction of 


leucocytes. 

There are many reports as to the action 
of roentgen rays upon the function of the 
kidney, but so far no definite results have 
been reported. Lately Stephan has 
reported that 10 per cent of an erythema 
dose of roentgen rays will increase the func- 
tion of the kidneys. Fritsch®* cured two 
patients who were suffering from uremia 
caused by acute nephritis, by the irra- 
diation of the kidney 
per cent E.D.). 

The results of my experiments are as 
follows: Hyperemia of the glomeruli after 
Sixty minutes’ irradiation (32 per 


area (local dose 10 


cent 


E.D.), degeneration of epithelial cells of 


the urinary tubules after go-120 minutes’ 
Irradiation (48-64 per cent E.D.). The 
subsequent course of changes after sixty 
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minutes’ irradiation are: directly after, 
hyperemia only of the glomeruli; forty- 
eight hours later slight degeneration of 
the epithelia; and after ninety-six hours a 
normal condition. After ninety minutes’ 
irradiation (over 48 per cent E.D.), fatty 
granules appear in the epithelia of the 
urinary tubules and in a more advanced 
grade after a few days. With regard to 
the various parts of urinary tubules, the 
epithelia of the straight parts of the con- 
voluted tubule and Henle’s loops degener- 
ate first and then those of the first 
convoluted tubules, fatty granules appear 
first in Henle’s loops and then in the 
straight parts of the convoluted tubules, 
intermediate tubules (second convoluted 
tubules), but the epithelia of the first 
convoluted tubules are diffusely 
stainable with sudan 1. In the glom- 
eruli, there is only hyperemia, no degen- 
eration. In acute roentgen death, there 
is an infiltration of degenerated cells in 
the interstitial tissue. 

In view of these facts, the function of 
the kidney may increase, as pointed out 
by Stephan, during hyperemia of the glom- 


only 


erull, but before any change in the 
urinary tubules has occurred. And it 
might be explainable by the indirect 


action due to the destruction of tissue, as 
Warthin stated, that the fatty degenera- 
tion of urinary tubules was mostly dis- 
tinguished after a few days. 

14) Action upon the Suprarenal Capsule. 

Holfelder and Peiper®’ have reported that 
following a 60-80 per cent erythema dose, 
no change in the medulla was observed, 
but degeneration and fat reduction of the 
cortical cells; these changes were not pro- 
portional to the dose. Smithies*’ reported 
an instance of death from Addisonian 
syndrome, four months after long strong 
irradiation, in a man aged fifty-eight, to 
whom roentgen therapy was given as a 
curative measure for a supposed malig- 
nancy of the spine (a diagnosis subse- 
quently shown to have been faulty 

My experimental results: Reduction of 
fat content in the cortex begins to be 
observed after sixty minutes’ Irradiation 
32 per cent E.D.), and degeneration of 
the medullary cells after ninety minutes’ 
irradiation (48 per cent E.D.). When the 


| 
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animals survive the irradiation, there is a 
return to normal. The reduction of fat 
content in the cortex, together with the 
destruction of lymphocytes and increase of 
fat content in Kupffer’s cells in the liver, 
may be an indication of abnormality of fat 
metabolism. 

(15) Action upon the Testis. 

In 1903 Albers-Schénberg*' reported 
the first study of roentgen-ray action upon 
the testis. Many other studies followed, 
all of them indicating that at first the 
seminal epithelial cells are damaged, sper- 
matogenesis is stopped and finally the 
seminal cells are destroyed; but that 
mature spermatozoa, Sertoli’s cells and the 
interstitial cells are more resistant. Sim- 
monds** reported that Sertoli’s cells did 
not hypertrophy, but the interstitial cells 
could hypertrophy. Albers-Schénberg said 
that aspermia occurred with a 30 per 
cent erythema dose. Schinz** considered 
that it needed 60 per cent of an erythema 
dose to produce permanent aspermia. 

My experiments produced the same 
results: slight degeneration of spermatids 
and spermatocytes (under maturation divi- 
sion) twenty-four hours after sixty min- 
utes’ irradiation (12 per cent E.D.) or 
directly after ninety minutes’ irradiation 
(18 per cent E.D.), but these changes 
became more marked as time went on and 
were most distinct after one to two weeks. 
As indicated in the foregoing reports, 
the various parts of the seminal tubules 
have different radiosensitivity. The results 
of my experiments show that one irradia- 
tion of 30 per cent of an erythema dose 
cannot produce a perfect aspermia. 
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DISCUSSION 
Dr. G. E. Pranter, Philadelphia. I am 


sure that we all feel indebted to Dr. Tsuzuki 
for the presentation of this paper which shows 
a tremendous amount of detailed work. and 
which has taught us, | am sure, a number ol 
Important things. I think those of us who have 


not indulged in this tvpe of detailed work 


probably do not quite appreciate what it 
represents. He tells me that he has only had two 
vears to work on this, and that there are some 


other problems connected with it that he hopes 
to work out later. 

It is, of course, utterl\ impossible for us in 
these few minutes, to grasp the importance 
of the facts ‘connected with all thes experi- 
ments. However, these tacts do Stand out, to 
my mind at least: In the first place, these 
experiments which he has conducted involve 
exposure of the entire animal and, therefore, 
the observations that he makes as to the effects 
upon the various organs must not be interpreted 
directly in clinical values as we might apply 
them in our routine clinical work, because we 
do not expose the entire body; we expose some 
part ol the body or some organ or a part of an 
organ. When we limit our exposure in this way 
to some part of an organ, the relative effects 
must be very much less or we would soon stop 
doing radiation therapy, as judged by the 
effects obtained upon these various organs. 

You have seen as you listened to this very 
excellent demonstration that the organs which 
are most sensitive run something as follows: 
In the first place, the lymphocytes, then the 
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lymphatic organs, then the thymus and then 
the testicle. The other organs seem to stand ‘a 
considerable amount of radiation, relatively, 
but in no instance have any of these organs 
stood the amount of radiation that we give to 
patients in our routine work. In other words, we 
calculate, and have calculated for years, to 
project into certain organs a 100 per cent dose, 
and yet you see the tremendous amount of 
destruction that takes place even with rO, 25, 
40, and 75 per cent radiation value in the organ. 
I believe that is due in great part to the fact 
that the entire body of these rabbits was exposed 
to the radiation. 

The practical lesson, therefore, that we may 
take from these experiments is, in the first 
place, to note the progressive changes in each 
individual organ as the dosage is increased: 
the rate of recovery, and you will notice that 
some of these organs recovered more rapidly 
than others, and the relative sensitivity of the 
various organs. This will guide us in the 
amount of dosage relatively that we can dis- 
tribute or project into each organ and will guide 
us In protecting certain organs during the 
exposure, 

Dr. G. Fartta, New York City. I would 
like to mention one point, and that is whether 
these doses that Dr. Tsuzuki has given us were 
doses for the tissue, that is, doses at the tissue 
or the dose at the skin surface. I believe that 
some estimate was made of the dose delivered 
actually to the tissue that was being investi- 
gated, and if that is the case, I think it would 
be of interest to the Society to know how this 
estimate of dose delivered to the tissue was 
made, because a good deal depends on how 
that was done as to the relative index of sen- 
sitivity of the different organs. 

Dr. CuHarces L. Martin, Dallas, Texas. | 
would like to ask one question. About three or 
four years ago I was particularly interested in 
the study of the changes in collagen fibrils 
soon after irradiation. If that was mentioned in 
the paper, I didn’t hear it. If it was not, I would 
like to know whether any study has been made 
of the immediate effect of roentgen rays on 
collagen fibrils in connective tissue. We found 
rather to our surprise that the changes of colla- 
gen, that is, the marked thickening of the 
collagen bundles came on almost immediately 
after a roentgen-ray dose was given to a guinea 
pig which would not produce any visible 
changes in the skin for perhaps eight or ten days 
after the dose was given. Since most of these 
changes are early changes, I thought perhaps 
that had also been studied. 

One other point that I think is interesting is 
that in practically all of our experimental work 


im 


we have paid very little attention to the imme- 
diate effect of roentgen rays on tissues and 
have tried to study the late effects coming on 
perhaps eight or ten or twelve days after the 
dose is given when we can see something visible. 

It may be that these minute changes which 
have been described are the underlying thing 
in our toxemias and roentgen sickness since we 
have really never found anything very clean- 
cut to explain that, and I should like to know 
whether the author feels that the amount of 
breakdown, which apparently is not serious 
permanently, is sufficient to produce a toxemia 
which might explain roentgen sickness. 
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Dr. Tsuzuki (closing). 
much for the discussion. 

Dr Failla asked me about the dose of roent- 
gen rays. At first I estimated the dose ol 
roentgen rays at the various points of the sur- 
face of the rabbit’s body by the ionto-quanti- 
meter and then took section pictures of the 
rabbit. I calculated theoretically the local doses 
for the internal organs, as we are doing in the 
treatment of patients. 

Dr. Martin has asked about the changes in 
collagen fibrils soon after irradiation. I studied 
some subcutaneous fibrous tissues but I could 
find no distinct changes. 


I thank you very 
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\ ITHIN recent years reports have 

appeared in the literature purport- 
ing to show that skin toleration for the 
roentgen ray is increased by tanning the 
skin with ultraviolet rays before subjecting 
the patient to roentgen-ray treatment. It 
is needless to say that if ultraviolet-ray 
treatment does increase skin toleration 
to roentgen rays, it is of tremendous value. 
On the other hand, if it is of no value, it 
becomes of vital importance that such be 
known in view of the possible harm that 
may result from such mis-treatment. Mac- 
Kee and Andrews! review the somewhat 
meager literature relative to the afore- 
mentioned réle of ultraviolet radiation in 
preventing roentgen dermatitis, and for 
this reason such review now becomes un- 
necessary. MacKee and Andrews, in a 
clinical study of the ultraviolet ray as a 
prophylactic against radiodermatitis em- 
ployed intensive ultraviolet radiation before 
roentgen radiation, and in some cases both 

1 MacKee, G. M., and Andrews, G. C., The ultraviolet ray as 


a prophylactic against radiodermatitis. J. Am. M. Ass., 1925 
IXxXxv, 1715-1720. 


* Read at Twenty-seventh Annual Meeting, AMERICAN ROENTGEN Ray Society, Detroit, Mich., May 1721 
were conducted in part in the Research Institute of Cutaneous Medicine and in 
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before and after. They came to the 
following conclusions: “(1) Vigorous 
actinotherapy, resulting in acute reac- 
tions, at or near the time of roent- 
genization, may enhance the result of the 
latter. 

(2) Tanning of the skin by actino- 
therapy does not materially increase tolera- 
tion for roentgen rays or radium. 

“*(3) Preliminary, generalized actino- 
therapy, even when continued for a long 
time does not appear materially to 
decrease ‘radiosensitiveness. 

Ultra-violet ray, regardless of how 
employed, is of no practical value as a 
prophylactic against acute or chronic 
radiodermatitis.’ 

We know of no instance reported in the 
literature relative to an experimental 
study of this question, in which animals 
were employed. Accordingly we carried 
out the following study in which we em- 
ployed the 
ultraviolet-ray exposure would increase 
toleration for the roentgen ray. 


, 1926. These stud 
part in the Radiological Department 


Polyclinic Hospital Section of the Post-Graduate School of the University of Pennsylvania. 


-ars of rabbits to determine if 
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EXPERIMENTAL STUDIES 


Twelve full-grown white rabbits of 
varying weights and of both sexes were 
employed in the study. Only the external 
portions of the ears were used. Before 
studying the effect of combined ultraviolet 
radiation and roentgen radiation on the 
ears of rabbits, we first studied on a 
series of rabbits’ ears the single effect 
of each type of these rays, and determined 
the ervthema dose, or skin toleration dose. 
As a result of this study we observed that 


Fic. 1. One month prior to time photograph was made, 
both ears received six human erythema doses (unfil- 
tered). Following this treatment, the left ear received 
ten consecutive daily exposures to ultraviolet rays. 
Shows roentgen dermatitis on both ears, which was 
more pronounced on the left ear, about twice as great 
as the right. 


a single exposure of a rabbit’s ear to 
ultraviolet rays (air cooled mercury quartz 
lamp) for five minutes at a 10 inch distance 
from the lamp produced only a slight 
erythema and that after similar exposures, 
given daily, for as much as ten consecutive 
exposures, the erythema became _pro- 
nounced, and the ear scaly. No further 
effect was noted; no vesiculation nor pig- 
mentation produced.* One single 
exposure with this distance and for this 


icK, lacerat r scarify the KIT rig- 
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time.with the lamp we employed, produces 
vesiculation on the human skin. It was 
observed that four human erythema doses, 
with the roentgen machine we employed, 
administered to rabbits’ ears produced 
epilation without inflammation or destruc- 
tion of the skin. Five or six human 
erythema doses likewise produced epila- 
tion, with inflammation varying from a 
first to second degree roentgen dermatitis, 
with no destruction, the inflammation 
later disappearing. When six to ten human 
erythema doses were given, the results 


Fic. 2. Same rabbit as shown in Figure 1; one month 
later. Roentgen dermatitis disappeared. Both ears 
normal except for epilation. 


were definite—epilation and inflammation 
in about one month (erythema was noted 
eleven days after ten erythema doses) 
followed by ulceration and finally slough- 
ing of the entire portion of the treated ear 
in from two and one-half to four months. 
After sloughing takes place, the ulcerated 
end of the stump of the ear somewhat 
resembles epithelioma; however, histolog- 
ical sections studied by Prof. Eugene 
Case, did not show any epitheliomatous 
change. 
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In studying the effect of combined ultra- 
violet rays and roentgen rays we employed 
5 rabbits. In one rabbit both ears were 
treated at the same time, employing the 
following formula: 9 in. spark gap, 5 ma., 
12 min., 20 cm. distance, unfiltered. 
With the machine employed, this treat- 
ment corresponds to six human erythema 
doses. For the following ten days the left 
ear only was exposed daily, to ultraviolet 


Fic. 3. Same rabbit as shown in Figure 1; four months 
came showing the left ear which became inflamed, 
ulcerated and crusted. Right ear normal, hair 
re-grown. 


rays (air cooled mercury quartz lamp) for 
5 minutes, at 10 inch distance. 

In two rabbits both ears were exposed to 
ultraviolet rays in the aforementioned 
manner daily for five consecutive days. 
Two days later only the left ear was 
treated with roentgen rays employing the 
formula given above. Daily for the follow- 
for five days ultraviolet rays were similarly 
administered to both ears. 
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In two more rabbits both ears received 
the above mentioned roentgen-ray treat- 
ment, and only the left ear ultraviolet 
irradiation, daily exposure for the following 
ten days. 


RESULTS OF STUDY 


Ultraviolet radiation as employed in 
this study did not prevent roentgen derma- 
titis in any of the rabbits studied. On the 


Fic. 4. Same rabbit as shown in Figure 1; six months 
later, the left ear almost entirely sloughed off 
showing necrotic stump. 


contrary, the ears which received combined 
treatment with ultraviolet rays and roent- 
gen rays showed a more severe reaction 
than the control ears which received the 
same amount of roentgen radiation without 
ultraviolet rays. The reaction from the 
combined treatment varied from an appre- 
ciably greater reaction than that resulting 
from a treatment alone, to a 
maximum reaction in which ulceration 
occurred al the ear sloughed off. This 
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latter reaction was the most striking result 
and is detailed graphically. 

The rabbit’s ears shown in Figure 1 
received at the same time the followin 
roentgen radiation: g in. spark gap, 
ma., 12 min., 20 cm. distance, unfiltered, 
which is equivalent to six human erythema 
doses. Following this treatment the left 
ear only received ten consecutive daily 
exposures to ultraviolet rays for 5 minutes 
at 10 inch distance from the lamp. One 
month later the right ear showed slight 
redness, slight scaling and slight crust 
formation. The left ear, however, showed 
approximately twice this effect; there was 
exudation with crust formation and slight 
bleeding. These reactions are shown in 


5 


Figure 1. These reactions subsided and 
one month later both ears appeared the 
same; epilation was present as Is shown In 
Figure 2. About four months later, how- 
ever, the left ear again became inflamed, 
ulcerated, crusted and shorter than the right 
ear which was entirely normal, the hair 
re-appearing. Figure 3 shows both ears 
at this time. Still later—about two months 

which was about six months from the 
time of combined treatment with ultra- 
violet rays and roentgen rays, the left 
ear sloughed off; the right ear which 
received only roentgen irradiation was 
normal. This is shown in Figure 4. One 
vear after beginning treatment the right 
ear which received only roentgen-ray 
treatment was still normal (see F1 
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ABSTRACT OF DISCUSSION 


Dr. R. H. Stevens described 2 cases in which 
an overdose of roentgen ravs had been given 
due to omission of the filter, who were subjected 
immediately to treatment by the ultraviolet 
ray without any effect whatever so far as 
healing of the roentgen injuries was concerned. 


He also stated that he had treated cases of 


psoriasis with the ultraviolet ray in conjunction 
with the roentgen ray and that the effect of the 
roentgen ray was always increased by tl 

the ultraviolet ray. He believes that it has 
been thoroughly demonstrated that the use 
of the ultraviolet ray is of no value in prevent- 
ing the occurrence of injuries from roentgen 
irradiation. He had had _ experience with 


the use of the Finsen light in treating lupus of 


the nose and ear which had demonstrated to 
him that these parts are especially liable to 


1e use of 
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slough when subjected to irradiation. He 
therefore suggests that it might be better to 
use some other part of the body than the ear for 
experiment. 

Dr. Blaine cited a case in which he had used 
the ultraviolet ray for treatment of a roentgen 
skin injury with apparent improvement, but in 
which it was finally necessary to resort to a 
skin graft. 

Dr. Dachtler described a case in which two 
areas on the abdomen were given two and a 
half erythema doses which produced a rather 


Fig. 


Fic. 5. Same rabbit as shown in Figure 1; six andone- 
half months later, the necrotic portion of the ear 
sloughed off showing healthy stump. Right ear 
normal. This is the appearance of the rabbit at the 
time of writing this report, one vear from the begin- 


ning of the experiments 


marked erythema. After twenty-four hours one 
of the areas was subjected to ultraviolet treat- 
ment beginning with a dose which would not 
produce reaction and increasing it as the 
tolerance of the part increased. Within five 
days there was tanning and pigmentation of 
the areas treated only by the roentgen ray. 
After more than a year the area treated by the 
roentgen ray alone appears entirely normal 
while in that treated by both roentgen ray 
and ultraviolet radiation pigmentation has 
persisted. He believes “that it is a dangerous 
procedure to add the ultraviolet treatment 
where we think we have overexposed the parts. 
I am sure the results will be more intense and 
the reaction more prolonged.” 

Dr. G. W. Hotes, Boston. I have always 
felt very much as Dr. Pfahler does about this 
matter and his communication Is an extremely 
timely one. 
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There is one side to the matter, however, that 
interests me: it has been generally understood 
for a long time that the parts of the body which 
had been exposed to sunlight were less sensitive 
to radiation than other parts; that is, we had 
always thought we could give a slightly larger 
dose over the face than over 
parts not exposed. 

Some of the men who have advocated the use 
of ultraviolet radiation have recommended 
producing a tan and allowing all the acute 
symptoms to subside before giving the treat- 
ment. In other words, producing the same 
condition on the part that you are going to 
irradiate that is normally on the exposed parts 
of the body. I have had no personal experience. 
I wonder what Dr. Pfahler’s ideas are on that. 

Dr. G. Fartia, New York City. 
I didn’t hear the beginning of Dr. Pfahler’s 
paper. I don’t know whether he mentioned this 
point or not. I think we ought to bear in mind 
the thickness of the tissue which is irradiated. 
We have, during the past year, carried out some 
experiments at the hospital to find out whether 
we could combine different types of radiation 
and give a greater dose for the same skin effect. 
We used gamma rays, filtered through 2 mm. 
of brass, and beta rays filtered through 16; 99 
mm. of brass, in which case a large part of the 
radiation passes through. 

We determined first the skin dose for each 
type, and let us assume it took ten minutes for 
each one, a certain quantity of radium, and so 
on, to produce definite erythema, that is, just 
the border-line erythema. 


the abdomen or 


| am Sorry 


Then we said we would give five minutes of 


gamma radiation and five minutes of this 
mostly beta radiation, and we were wondering 
whether we would get the same effect or not. 
We didn’t get the same effect, in fact there was 
no erythema at all in a very large number of 
tests made, and in order to show the same 
border-line erythema, we had to give seven 
minutes with each type, so that meant it took 
fourteen minutes instead of ten minutes to 
produce the same erythema on the skin with a 
combination of these two types of radiation. 
The explanation was very difficult because 
we determined the erythema dose with the 
gamma rays, we determined the erythema dose 
with the beta rays, and why, when we gave 
half of each we didn’t get the erythema dose, | 
can’t very well explain. There may be two 


reasons for it. First of all, the erythema which 
we see on the surface may be due to changes 
which take place at a considerable depth in the 
Another explanation is that the ery- 
in the 
it may be 


tissue. 
thema may be produced by changes 
tissues which are different, that is, 
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due to an effect on the capillaries or it may be 
due to an effect on the connective 
whatever it may be, which 
capillaries or enlarges them. 

If we assume that the different elements of 
the tissue are more aflected by certain types 
of radiation, we can see why the two doses 
didn’t head up, and also if different depths of 
tissue when affected can produce a superticial 
erythema, we can explain the results, but a 
great deal more work has to be done before w« 
can come to a definite conclusion on that point. 

Dr. PFAHLER (closing). Answering the 
question with regard to using the rabbit’s ear 
instead of some other part of the body, we did 
that purposely because we didn’t want to bring 
into our experiment any constitutional effects, 
and by treating the rabbit’s ear only, we got 
practically no constitutional effect except in so 
far as the blood circulating through the ea: 
would circulate through the body. Just 
as you treat the chest or the heart or the live: 
or the spleen, you bring other factors into play 
We felt that by using the ear alone we could 
control it better and you can easily see that 
when we use the two ears on the same rabbit 
whatever the sensibility of the tissues Is to the 
radiation, we have a definite control alike on 
both sides. 

Now as to the effect of a preceding pigmenta- 
tion, that had been worked out and referred to 
in the written paper by MacKee and Andrews 
on human beings. They concluded that the 
preliminary tanning did not reduce a sensitivity 
of the skin of patients to roentgen irradiation. 

Dr. Hotmes. What is 
opinion? 

Dr. PFAHLER. I haven’t done any tests olf 
that kind with the ultraviolet rays. We have 
always felt from a clinical standpoint that 
darker skins will stand more radiation than the 
light colored skins and that the pigmented 
portions of the body will stand little more 
radiation than the lighter parts or unpigmented 
parts. That is true, but on the other hand, | 
think every one of you has probably had the 
experience that I have had, that if you give an 
irradiation and the patient goes off to the 
seashore and gets some sun effect on top of it 
the effects will be much intensified, and | 
always caution patients, if they have been 
treated and are going to the seashore or are 
coming from the seashore for treatment to be 
most careful about protecting the skin over the 
parts that have been irradiated. I think the 
one lesson we must learn and impress upon our 
patients is that we cannot and dare not add a 
second irritant to the effect of the irradiation, 
no matter what that irritant Is. 
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BY ROLLIN H. 


DETROIT, 
§ in injection of soluble salts of radium 
into the not Several 
vears ago Janeway advised the treatment 
of leucemia by injections of radium. In 


1904, | injected radium bromide subcutane- 


blood IS new. 


ously (about 100 micrograms), In a mucl- 
laginous mixture, In 2 cases of car . No 
improvement was noted and_ the wide 
was not followed up. 

In the period 1912-1915 Cameron and 
\ 101, of the Radium Chemical Company, 
gave a large number of intravenous injec- 
tions of radium chloride in amounts 
Vi arying from I microgram to 5 milligrams 

1 patients suffering from various diseases 
ian as subacute and chronic arthritis, 
high blood pressure, simple anemia, pernt- 
clous anemia, etc. 

The use of radium injections perni- 
clous anemia was suggested by the fact that 
they found traces of radium element in 
the bone marrow after Injection, ste that 
they noticed improvement in the blood 
count immediately following injections. 


Viol, Seil and Gordon found that the main 
part of the radium taken by mouth was 


eliminated in the feces. When used intra- 


venously more radium was found in the 
urine than when taken by mouth. From 
25 to 35 per cent of radium taken by 
mouth was eliminated in four or five days 
after ingestion. From 55 to 65 per cent 
of the radium injected intravenously 
remains in the system four or five days. 
From that time on, elimination proceeds 


about the same in each case. By the tenth 
day the daily rate of excretion ts less than 


I per cent, so that there Is a very slow 
elimination of the radium, the process 
going on for months. The first rapid 
elimination goes on before the radium 


becomes “fixed” in the tissues. Cameron 
informs us that he has not known of per- 
nicious anemia or of leucemia developing in 
any of these cases during the eleven to four- 
teen vears since the injections were given. 

* Read at the Twenty-seventh Annual Meeting, AMERI 


STEVENS, M.D. 
MICHIGAN 
Radium emanation by respiration has 


been used for several years in the treatment 
principally of arthritis. 

Colwell and Russ? quote Ramsauer and 
Holthusen who state that emanation goes 
into solution in the circulating 
conditions found 


blood under 
in 


an “‘Emanatorium” 
where measured quantities of emanation 
were diffused in the atmosphere of an 
emanation chamber and breathed by 


patients for two or three hours. 
There are several references tn the litera- 
ture to the use of thorium X in the treat- 


ment of chronic myelogenous leucemia 
Cluzet and Chevallier,*? Aubertin,* Chiray 
and Benda,*® Feilchenfeld and Peters,® 
and Lacassagne All report favorable 
results in the use of radioactive agents 
intravenously in myelogenous leucemia. 


Most of these reports, however, cover only 

a year 

used. 
Dangers. 


or so. In some cases rays were also 
Aubertin’s case developed a 
severe anemia, which he thought was due 
to the red cells being more sensitive to 
radiation of thorium X in leucemia than 
in normal and other pathological condi- 
tions, as he had used similar doses (300 
micrograms) of thorium X in rheumatism 
without producing anemia. No other ill 
effects were noted. 

Chiray and Benda 
in their cases and did not agree with this 
view of Aubertin’s. His case had been 
previously treated by roentgen rays and 
he thought the latter Spa yew a sensitiza- 
tion of the blood cells and splenic paren- 
chyma which permitted eacaain X to 
manifest its specific action. 

We are all familiar with the 
several cases of leucemia and pernicious 
anemia have developed in_ radiologists 
and other workers with radioactive bodies, 
supposedly due to long-continued action 


did not find anemia 


fact that 


with minute quantities of radiation. 
Several articles on this subject (by Car- 
ROENTGEN Ray Socrety, Det M 926. 
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man,’ Broadbent,'® and others) have 
appeared in the literature. 

Weil and Lacassagne* report 2 interest- 
ing cases. Two young men, engineers, of 
practically the same age, began to work 
together at the same time with radioactive 
substances of the thorium family. They both 
died after three years, only a few days 
apart, the one of pernicious anemia and 
the other of myelogenous leucemia. The 
authors state that feeble but prolonged 
doses of radiation can be followed in a 
given time by a sudden deficiency of the 
blood-forming tissues. 

Recently Hoffman" reported 17 cases 
of occups ational poisoning in girls employed 
in painting dials on timepieces. They 
suffered from serious necrosis of the jaw 
with buccal lesions and anemia. Five 
were dead of the disease and 12 living. 

This article seemed to make it necessary 
for Martland, Conlon and Knef!? to 
publish their findings on some of these 
cases mentioned by Hoffman before they 
had completed their observations. They 
studied very much in detail one of the 
cases which died recently. Electrometric 
observations were made during life, and 
of various parts of the anatomy separately 
after death. They demonstrated gamma 
radiation from the body during life, and 
measurable amounts of emanation in the 
expired air. In the organs after death, 
amounts of radioactive elements were 
found sufficient to be determined quanti- 
tatively by alpha radiation and penetrative 
gamma rays, notably in the spleen, liver 
and bones, which represent the largest 
part of the reticulo-endothelial system. 
They have cases with only slight necrosis 


of the alveolar borders and without ane- 


mia, while others are severe, showing pro- 
found anemia, and almost complete 
destruction of the upper and lower Jaws. 

They make these reports as a warning 
that death may follow long after the 
internal administration of radioactive 
agents, from the constant irritation on 
the blood-forming centers. “Minute parti- 
cles of radioactive substances are ta 
cyted by the local and _ migratory 
histiocytes of reticulo-endothelial 
system and are deposited in the bones, 
spleen and liver in sufficient amounts to 


produce for a time seemingly curative or 
stimulative reactions, to be followed later 
by exhaustion and destruction of the blood- 
producing centers.” 

“Small doses”’ (of radioactive elements 
increase temporarily red and white cell 
production. After a shorter or longer time, 
small or larger doses cause partial or 
almost total destruction of the leucocytes 
and a diminution of the erythrocytes, 
producing a severe anemia that simulates 
the pe rnicious anemias of regener: itive and 
aplastic types. 

This warning ts timely, and should make 
us hesitate to treat non-fatal diseases, at 
least, with radioactive substances by mouth 
or by injection. However, the experiences 
given by Martland, Conlon and Knet 
apparently have nothing to do with 
the medicinal internal administration of 
very small quantities of radium. They 
conclude that the injected, or ingested 
soluble forms of radtum, soon after reach- 
ing the blood, become fixed in the reticulo- 
endothelial system in the form of insoluble 
sulphate, and that, of course, constant 
radiation would continue indefinitely, thus 
irritating in different degrees the blood- 
forming centers, which is likely to result 
in a form of pernicious anemia. 

However, there is a great difference 
between the poisoning from frequent wet- 
ting in the mouth of a brush saturated 
with mesothorium, radium and_ pyro- 
sulphide of zinc (1 to 30,000 or 1 to 40,000 
and the injection of small amounts ot 
radium chloride tn solution. In the former 
case the fluorescent menstruum, p 
sulphide of zinc, probably sensitizes the 
tissues to the action of the radioactive 
elements. At any rate this holds true in the 
case of certain fluorescent materials in 
the system acted upon by ultraviolet light 
and would likely be true for this material 
and radium. The zinc itself may be more 
or less corrosive. Larger amounts of the 
radioactive body would no doubt be 


absorbed by the dial-painter than by the 
patient injected in the treatment of disease. 

So, without more clinical or experimental! 
proof, we cannot yet accept the above- 
mentioned authors’ conclusions in regard 
to the medicinal use of radium chloride. 
They do state, however, that the use of 


these agents in such diseases as Hodgkin’s 
disease, Cw. might be countenanced, and 
with that we agree. 


CASI REPORTS 


Case 1. Mrs. S., white, aged about 40, 
was referred to us, Oct. 4, 1924, COMp! 
of a tumor mass in her lett upper drant. 
She had first noticed it in July of that vear, 
since which time it had enlarged rapidly. 
At times she felt very tired and had a 
generalized ache in the abdomen. At other 
times she felt perfectly well. For some time 
before we saw her she was entirely u le to 
work, and had been losing weight. The past 
historv and family history were negative. 

Physical examination showed a pale appear- 
ing woman. The spleen was enlarge ywn to 
the pubis and across the midline. There was 


no lymph gland enlargement. Her temperature 
was elevated each afternoon. 
The blood counts given In lable 


; 
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Deep roentgen therapy was given to the 
spleen Oct. 9, 1924. Radium chloride was 
given intravenously Nov. 10, 1924, Dec. 3, 
1924 and Jan. 1, 1925. She has had no treat- 
ment since then. Ever since shortly after 
starting these treatments the 
been well and doing her fi 
regularly. 

Diagnosis: Chronic 
leucemia. 

Case. Mrs. G.I mulatto, aged thirty- 
five, came under our observation on Feb. 26, 
1925, but she dated 


patient has 
day’s work 


spirenomye logenous 


her svmptoms from one 
year previous. Her chief complaint was 
generalized pain in the abdomen together with 
gas formation after eating. These attacks 
were not continuous, but came on at intervals 
of weeks. In the few months previous she had 
lost 6 to 8 pounds, and four months had 
felt SO weak that she I id done no work. She 
was not short of breath. She had had no hemor- 


rhages. Her color had changed slightly to a 
more vellow hue. 


Polymor- 


\ivelocytes, Nucleated Red 


Date yhonuclear ears, Remarks 
Leucocyte > a D Per Cent Cells, Per Cent 
Per Cent Per Cent 
1O 3-24 159,000 25 66 
10— Deep roentgen the to spleen 
10 24 100,000 +! 44 4 
10-15-24 15,200 Os 7 25 
10-15-24 206,400 4 5 
10-24-24 12.000 60 QO 21 3 
1O~24 $,500 51 
10-31-24 5,400 10 30 21 3 
II 7-24 16,400 40 4 56 
R dium chk ric enous 100 : 
11-22-24 9,400 66 30 nl Spleen reduced in size 
11-26-24 7,900 2 24 4 
I-29Q-24 5 59 33 
12— 3-24 Radium chl eno 50 mic S 
6-24 5,300 5 Spleen still more re- 
duced In size 
12-13-24 5,230 63 37 
I 2-20-24 O00 30 
12-20-24 1,070 60 13 
I-14-25 Radium chloride intraveno isly, because spleen was still « sO micrograms 
7-26 4,600 48 
4,200 59 +7 3 
2-14-26 2,900 16 54 
3— 2-25 5,250 52 18 
3-17-25 3,000 53 $0 I 
3-30-25 2,600 37 63 
4-11-25 3,700 $3 57 
4-25-25 3,340 $2 + : 
3,400 Ss 15 Spleen not enlarged 
237-25 3,450 43 5 Oo 
6-25 6,450 13 O 
6 29-25 3,900 50 44 oO 0 
8 I-25 4,100 15 oO oO 
4,070 60 10 oO 
7-25 5,000 45 £2 oO oO 
3-20-20 5,250 40 60 oO oO Spleen not en arged 


| 
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The past history and family history were 
negative. 

Physical examination showed the mucous 
membrane to be pale; the tonsils, axillary, 
and inguinal lymph glands to be enlarged; 
the spleen to be considerably enlarged and the 
liver slightly enlarged. The Wasserm: inn reac- 
tion was negative. Blood counts are given in 
Table Dhtagnosis: Splenomyelogenous 
leucemia. 


TABLE 1 
BLOOD COUNTS CASE II 
> 
= 
onl 5,8 = 
2-26-25 1¢ 65 3 32 
3- 3-25 ride 50 rograms intravenously 
3- 4-25 157 ) 7 5 38 Splee r 
slightly edt 
| 25 169,000 72 
3-14-25 Ra hl rave rograr! 
3-23 5 91,500 52 17 3 
3-3! 5 76,800 75 ) 15 
7 5 IS1I,000 63 ) 27 St e€ 
4-13-25 109,00 
4-23-25 ntge erap plee 
5 5-25 11,900 75 16 9 
5 I-25 5,80 71 290 Spleen reduce 
nor 
¢ I-25 ), 1 68 32 
7 25 1.550 63 37 
12 7-25 13,900 RO 14 
2-26 80.000 65 
Rad le 50 gra 
4-1 7—2¢ 68,80 60 3 37 
5—10—2¢ 66.61 56 a¢ 
Case 11. Mrs. M. S., a Jewish woman, 


aged thirty-seven, and weighing 180 pounds, 
was admitted to the hospital March 13, 1926, 
and was referred to us for radiation therapy 
by Dr. J. G. Israel. The family and past 
history were negative. For several months the 
patient had been having coughing and vomiting 
spells. She became progressively weaker and 
for the past two weeks prior to admission was 
confined to her bed. During these two weeks 
she had had several severe chills, accompanied 
by marked weakness. On physical examination 
a pale obese woman was seen. The pulse rate 
was fast and the temperature slightly elevated. 
The spleen was enlarged to about 2!% inches 
below the costal margin and was very hard. 
Small petechiae were seen in the skin all over 
the body, but more marked on the upper 
extremities. Several blood cultures were made 
but all were negative. The blood counts are 
shown in Table 11. 

Blood transfusions were given intravenously 
March 18 and again on April 16. Roentgen 
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therapy was given to the spleen April 8 

10 and one dose to the knee region April o. 
Although the leucocytosis be idually 

decreased and the spleen reduced in size the 

patient became progressively worse elie lly ) 

with hemorrhages from the uterus, aaseek. 

lungs, nose, and marked subcutaneous hemor- 

rhages. 


and 


She died May 5, 1926. Diagnosis 
Acute myelogenous leucemia. 
TABLE 111 
BLOOD COUNTS CASE Ill 

3 2.34 32,900 75 
3-17-20 35 1,070,000 23,750 (M 
3-19-2¢€ 35 1,640,0 >1.900 I 
3-21-20 413 2,140,00 56,000 13 
3-23-26 45 1,730,000 30,700 : is 
3-24-2¢ a7 1,870.00 21,500 3 ) 
3-20 50 29,800 14 S¢ 
3— 30-26 42 1,.970,00¢ 13,000 
260 34 1,660,000 8 ) 

35 1,080,000 11,300 

13-20 42 1,970,000 5,000 

15-20 40 2.200.000 7.400 I 

17-26 15 2,000,000 4.400 

19-20 44 1,970,000 3,200 I Sf 

22-260 18 2,410,000 3,850 25 75 

30-—-2¢ 30 1,310,000 5.650 2 8 

Case iv. H. S., a white male, aged fifty- 
two, a wood-finisher was admitted to the 


hospit: al on Sept. 3, 1925, and we were called 
in consultation. He stated that in March, 

1925, he first noticed swelling of the inguinal : 
glands, together with sharp pains. In June he 

noticed an epitrochlear swelling and in July 

the axillary and cervical glands were swollen. 

On examination we found the patient breathing } 
with difficulty because of the swelling of the 
neck, mostly on the left side. His teeth and 
tonsils were septic and all the lymph gland 

groups enlarged, but otherwise no pathologic 
change. The Wassermann reaction was nega- 
tive. The blood picture normal 
for a slight leucocytosis. A roentgen exami 
tion of the chest showed slight enlargement of 
the mediastinal and hilar glands and a 
infiltration of the bronchial tree. 

The clinical diagnosis was Hodgkin’s disease 
but the pathological diagnosis of a gland 
removed from the elbow region imary 
lymphoid hyperplasia. 

On Sept. 5, 1925, 100 micrograms of radium 
chloride were given intravenously and_ the 
swelling in his neck decreased somewhat, 


was except 


noi-e 


diffuse 


Was )pI 


and 


breathing became easier. Between Sept. 8 and 
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23; deep roentgen therapy was given to the 
neck and groin, followed by a marked reduc- 
tion in swelling of the glands but not complete 
disappearance. On September 28, fifty micro- 
grams of radium chloride were given and this 
was followed in a few days by a swelling of the 
cervical glands and of the soft tissues of the 
neck and up on to the scalp on the left side. 

On Oct. 14, deep roentgen therapy S again 
given to the left side of the neck and both 
axillae. Following this there was 
recession of the glands treated. 

For the next month the patient was able to 
be about, but not to work, and some glands 
continued enlarged. On Noy. 10, one hundred 
micrograms more of radium chloride were 


marked 


given. In less than one week subcutaneous 
nodules appeared all over the >dominal 
wall, down to the thighs, over the scapulae 
and in both axillary regions. At the same time 
very distressing abdominal cramps occurred 
and the patient was scarcely able to eat. 

Small doses of deep roentgen ther: py were 
given to all of these nodular areas during 
November and December, and practically all 
disappeared, but clinically the patient 
progressively worse, growing very 


ecame 
Ci chectic, 
and finally died Jan. 16, 1926. No further 
biopsy and no autopsy were permitte 

Diagnosis: Malignant lymphoma. 

Case v. H. B., a white male, aged t Irtv-siIx, 
came to us July 28, 1924. His past and famil\ 
history was negative. His only symptom was 
a constantly enlarging neck, th 


e greatest 
enlargement being on the left side. Two weeks 
previously Dr. Panzer had removed one gland 
and received a pathological diagnosis of 


Hodgkin’s disease. 

Physical examination revealed he 
lvmph glands in all the usual locatior 
enlarged and hard, but those on the left side 
of the neck were the largest, some being as 


large as one Inch In diameter. The spleen was 


not enlarged. | he 4 hest Was app irently 
normal. The blood presented a normal picture. 

Deep roentgen therapy was given to the 
neck, axillae, groins and mediastinum, one- 
half erythema dose to each area, from July 
29 to 31, 1924. In October the only enlarged 


glands were the cervical on the left s de, and 
another one-half erythema dose of deep ther- 
apy was given to those glands. 

In December, 1924, the patient began to 
notice difficulty in breathing, with attacks 
simulating asthma. He reported to us on Jan. 
7, and films of the chest showed slightly 
enlarged mediastinum and diffuse bronchial 
tree infiltration. On Jan. 21 he was given 100 
micrograms of radium chloride intravenously. 
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Chest films made Jan. 23 showed no change, 
but others made Feb. 12 showed considerable 
improvement. Some clinical symptoms per- 
sisted, and he was given another 30 micrograms 
of radium chloride intravenously on March 
4. Following this the chest picture returned to 
normal and the clinical symptoms disappeared. 

In December, 1925, the patient began to 
vomit his meals, but without nausea. Examina- 
tion with the barium meal showed a cascade 
stomach which we attributed to enlarged retro- 
peritoneal glands. One-third of an erythema 
dose of deep roentgen rays was given anteri- 
orly and posteriorly to the observed area. The 
patient gradually obtained relief following this. 

During the whole time of treatment the 
patient has been carrying on a very active 
health most of the time. At present he appears 
to be quite well. 

Diagnosis: Hodgkin’s disease. 

Case vi. Mrs. B. T., a white female. aged 
forty, Was first seen In December, 1Q25. For 
about four years prior to 1923 the patient had 
been very nervous. In 1923 a small, red, scaly 
itching spot appeared in the right avilla. 
From then on it spread, until in the Fall of 
1925 the skin of the whole body was consider- 


ably thickened, inflamed, itching severely and 


photographic business and feeling in good 


profusely scaling. This was accompanied by 
painful swollen lymph glands in the neck, 
axillae and groins. During 1925 she received 
several courses of roe ntgen-ray treatments in 
a laboratory in her home town followed by 
temporary improvement but she seemed to 
become resistent to the roentgen rav. Arsenic 
was tried but she was found to be very intoler- 


ant. Several derm itologists pronounced it 
mycosis fungoides and this diagnosis we con- 


firmed by pathologic examination of the 
skin late in December, 1925, when she came 
under our care. Her blood count was practically 
normal. 


On Jan. 2, fifty micrograms of radium 
chloride prepared by the United States 
Radium Corporation were injected intraven- 
ously. In five or six davs the itching became 
less severe and pale spots appeared on the 
abdomen, chest, arms and legs. The infiltration 
of the skin also became less generally marked. 

Further radium chloride injections were 
given as follows: on Jan. 14, fifty micrograms, 
and on Jan. 28, seventy-five micrograms. 
At this time a temporary aphasia developed 
which slowly cleared in the following two and 
one-half months. 

As improvement was not progressing as 
rapidly as we liked and the lymph glands were 
continually swollen and sore, one-third of an 
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erythema dose of deep roentgen rays was given 
to the head, neck, axillae and back, on Feb. 
4, 6, and 8. This was followed by improvement 
in the skin appearance and in the patient’s 
general condition. But there was also a com- 
plete epilation of the eyelashes, eyebrows and 
anterior half of the scalp. Up to this time and 
a few weeks later the blood remained normal. 
During the latter part of March there was 
somewhat of a relapse, the skin scaling and 
cracking, but at no time as thickened as before. 
During March and April she received one-third 
of an erythema dose of deep roentgen rays to 
almost the whole skin surface of the body, and 
on May I was given 50 micrograms of radium 
intravenously. At the present time there are 
only a few reddened scaly patches on both hips 
and on one shoulder, the rest of the skin 
being normal. For the first time in many 
months, she is able to be up and about, auto- 
mobiling, etc., though her blood picture shows 
a simple anemia which could be accounted 
for by the roentgen treatment alone. 

Diagnosis: Granuloma fungoides. 

On May 5, 1926, the blood count was as 
follows: red cells, 2,840,000; white blood cells, 
1,300; polymorphonuclears, 59 per cent; 
small lymphocytes, 32 per cent; large lympho- 
cytes, 4 per cent; mononuclears, 3 per cent; 
hemoglobin, 60 per cent. 


COMMENTS 


While the patient reported in Case 1 
(myelogenous leucemia) has been free 
of symptoms and has had a practically 
normal blood count for fifteen months, we 
realize that this by no means is equivalent 
to a cure. There are many cases reported 
who have fared as well or better under 
roentgen treatment alone. It is possible 
too that the improvement is a late result 
of the high voltage roentgen therapy 
which we gave her about one month prior 
to the beginning of the use of radium, 
which later was administered because 
the spleen did not diminish in size very 
quickly, it seemed, under the deep roentgen 
therapy. 

The quick response of the blood, the 
rapid diminution in the size of the spleen 
after the use of the radium, and the con- 
tinued improvement were very suggestive 
that the radium probably had somethng 
to do with the results. Did the pre-radium 
treatment with roentgen rays sensitize 
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the tissues to the action of the radium? 
Or, was there a provocative reaction similar 
to a positive Wassermann reaction after 
a dose of salvarsan? 

In Case 1 (myelogenous leucemia) we had 
the reverse procedure. The spleen showed 
no response (in six weeks) to the first 
injection’ of radium chloride. Then the 
patient was given roentgen irradiation 
and the spleen diminished rapidly and 
remained about normal for several months. 

Here again a provocative reaction has 
seemed to be produced by the radium. 

In Case 111 (acute leucemia) we saw no 
definite results from the radium. 

In Case tw (malignant lymphoma, 
simulating Hodgkin’s disease and lympho- 
sacroma) marked reactions occurred after 
each of three injections of radium, the 
first an improvement, the second and third 
developing many small tumors in the skin 
of the trunk and limbs where no growth 
had been before. They had the appearance 
of sarcomata. They disappeared under 
deep roentgen therapy each time, the first 
time followed by improvement and the 
second by cachexia and death. 

In Case v (Hodgkin’s disease) the 
injections of radium apparently were 
effectual in clearing up an infiltration in 
the mediastinum and along the bronchial 
tree. 

In Case vi (granuloma fungoides) there 
was marked improvement of the skin for 
two or three months, after injections of 
radium chloride. The itching immediately 
grew less and has gradually improved 
until at present there is practically no 
itching. The skin did not continue to 
clear up after several weeks’ improvement, 
and then roentgen irradiation, which pre- 
viously had seemed to lose its power, was 
again very effectual, so that now there are 
only a few patches of skin not clear and 
there has been practically no itching for 
three or four months. 

Thus, after being apparently roentgen- 
resistant for several weeks, the injection 
of radium was followed by marked 


improvement and then high voltage (200,- 
000 volts) roentgen rays were effectual 
after the use of radium. Of course, a dil- 
ference in the voltage of roentgen rays 
may account for this. 
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CONCLUSIONS 


1. Until further experimental and clini- 
cal evidence make it clear that the use of 
radioactive elements taken internally by 
ingestion or injection Is safe, their use should 
be confined exclusively to the 
which are known to have a fatal outcome, 
such as the malignant lymphomata. In this, 
as long 


diseases 


as there is hope of even temporary 
improvement, I believe we are justified. 

2. Marked improvement followed injec- 
tions of radium tn 4 of 6 cases of different 
types of lymphomata. 

3. In the system, 
small doses of radium 


roentgen rays and 
appear to have a 
relationship, by which the one may 
voke a reaction after the cells 
appeared resistant to the other. 
}. Further experimentation and clinical 


pro- 
have 


trial radioactive elements in the tre: it- 
ment of the malignant lymphoma IS 
warranted 
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TO RADIUM AND 


REPORT OF A CASE 
BY 
GEORGE S. REITTER, M.D. AND HARRISON S. MARTLAND, M.D. 


EAST ORANGE, NEW JERSEY 


REVIEW of the literature shows but 
4% six fatal cases of aplastic pernicious 
anemia caused by exposure to mesothorium 
and radium among workers and the 
sonnel of institutions using these radio- 
active substances. Three of them occurred 
among the personnel of the London Ra- 
dium Institute due to exposure to radium 
alone. They were reported by Mottram! 
before the Pathological Society of Great 
Britian and Ireland in 1920. One had been 
a radium worker for eight years, the 
second for three years and the third for 
ten years. All had a persistent leucopenia. 


per- 


NEWARK, NEW JERSEY 
The first 
1916; 


death occurred in December, 
the second happened in January, 
1920, and was associated with an infectiv e 
endocarditis; the third death occurred in 
February, 1920, and was due to acute 
pneumonia. However, a study of the blood 
in these cases left no question as to the 
deleterious effects from the exposure to 
radium. No post mortem examinations 
were made. 

Two other cases occurred in France; 
these patients died in January, 1925. They 
were chemists and had been exposed to 
both radium and mesothorium. They were 


— 
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formerly in the Curie Laboratories, but 
since 1922 had been engaged in the com- 
mercial separation of thorium X from 
mesothorium. Their exposure was pri- 
marily to emanation. Weil and Lacassagne? 
have given us the complete clinical data 
and postmortem findings. One died of 
pernicious anemia, the other of myeloid 
leucemia. So far as can be ascertained, no 
attempt was made to determine the 
amount of radioactivity in the organs. The 
sixth case was reported by Martland, 
Conlon and Knef in 1925. This case 
occurred in a luminous dial painter whose 
exposure was through the gastrointestinal 
tract. She developed a rapidly progressing 
anemia of the pernicious type with leuco- 
penia and a terminal infection. Qualitative 
tests showed radioactive substances present 
in the liver, bones and spleen. No attempt 
was made to determine the quantity of the 
substances present. 

A large amount of work in man and 
experimentally in animals has been done 
to determine the histological and chemical 
changes that occur In irradiated tissues, 
but no successful attempt has ever been 
made to make a complete quantitative 
examination for the radioactivity of post- 
mortem tissues. We believe that the case 
herein reported is the first recorded where 
such a complete examination has been made. 

Our patient was a chemist who for the 
past fourteen years had been engaged in 
research work as well as in the commercial! 
production of radium and mesothorium. 
The nature of his work necessitated his 
exposure at times, to varying quantities of 
these radioactive substances in both the 
sealed and unsealed forms. His exposure, 
therefore, may be classified as follows: (1) 
Exposure through the inhalation of the 
gaseous disintegration products (emana- 
tion) of radium and mesothorium; 
exposure through the inhalation of micro- 
scopic dust particles of the salts in the 
atmosphere of the rooms where the final 
products were weighed, tubed, retubed, 
etc.; (3) exposure to the alpha, beta and 
gamma rays from solid preparations which 


(2) 


he handled prior to sealing, and (4) 
exposure to the penetrating gamma 
radiation from the hermetically sealed 
preparations. 
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A few of the well-known facts relative 
to the alpha, beta and gamma types of 
radiation should be kept. in mind in the 
analysis of the types of exposure to which 
our patient was subjected. From the 
emanation, microscopic dust particles in 
the atmosphere, and unsealed preparations, 


he was exposed to the alpha, beta and 


gamma rays, while from the hermetically 
sealed preparations his exposure was pri- 
marily to the gamma _ radiation. The 
gamma rays are the most penetrating 


type and are analogous to the hardest 
roentgen rays. Approximately 80 per cent 
of the gamma rays are absorbed in passing 
through 3 cm. of lead and 26 per cent will 
penetrate 10 cm. of tissue, if a tube is 
placed at 20 cm. distance from the surface. 
The beta rays are negatively charged par- 
ticles travelling with a velocity comparable 
to that of light. All but 0.1 per cent of the 
most penetrating type are absorbed by 
5 cm. of aluminum and about 94 per cent 
are absorbed by 1 cm. of tissue. The alpha 
particles are helium atoms carrying two 
positive charges, ejected from the nucleus 


of the atom of the disintegrating radio- 


active element, with a velocity about 
one-tenth that of light. They are easily 
absorbed by 0.01 mm. of aluminum and 


1 mm. of tissue. The physical effects of 
these rays vary in the ratio of 10,000:100: 
1, alpha, beta and gamma, and it is 
probable that the biological effects 
bear a similar analogy. 

While at work and in apparently 
health the patient suddenly developed a 
acute leucopenic anemia, of the regenera- 
tive type, dying one month after the onset. 
This report will include a description of the 
clinical course of the disease, the post 
mortem and histological findings and the 
qualitative and quantitative estimation of 


also 


the radioactive substances in the organs 
removed at autopsy. 
REPORT OF CASE 
History: The patient was a male chemist, 
thirty-six years of age. Family history has no 
bearing on present condition. In 1913 he had 
a bleeding duodenal ulcer that was cured 


by Sippy treatment. No other serious illness. 


General health has always been excellent. 


Before protective measures were used, he openly 
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handled radioactive substances, often being 
exposed to the untubed radioactive elements. 
About one vear before death, he began to feel 
unduly tired and fatigued easily. This gradually 
increased, accompanied by an increasing loss of 
strength. No loss of weight. On May 13, 1925, 
one month before his death, he collapsed and 


was unable to leave his bed. 

Examination. Marked pallor of the skin and 
mucous membranes. No purpura nor petechia. 
On the terminal phalanges of three fin 


gers on 

each hand, there were hyperkeratoses and 
atrophy of the skin from old radium burns. 
Slight Babinski phenomena on both sides and 
knee-kicks were present. 


slightly ex: 
bs 


No 


in 


Weight 73 kilos; 


in sens: ition. 


adtene 5 101° F., pulse 82 and respiration 
20. Svstolic blood pressure Qo, and diastolic 
40 mm. Hg. Soft systolic hemic murmur at 
the base of the heart. Lungs clear. Liver and 
spleen not palpable. Splenic dullness normal 
limits. No bleeding from mucous membranes. 
No palpable lymph nodes; no edema; slight 
dyspnea. Examination of the blood showed 


hemoglobin 30 per cent, erythrocytes 2,150,000; 
color index 0.69; leucocytes 


3,400 51 per 
cent polymorphonuclears and 46 per cent 
lymphocytes. The red cell picture showed a 
severe anemia characterized by numerous 
poikilocytes, moderate anisocytosis with many 
macrocytes and microcytes, and a rare normo- 
blast. No pathological white cells were seen. 
Examination of the urine was negative. The 
patient was admitted to the hospital slood 
transfusion on May 16. 

Course. direct blood transfusion 500 
¢.c. Was given, with no reaction. Except for a 
slight increase In erythrocytes there little 
clinical improvement. During three weeks’ 
stay at the hospital, the following blood 


examinations were made: 


Repeated urine examinations were negative; 


towards the end, a faint trace of albumin was 
found. A specimen of urine was examined 
electroscopically for radioactivity, with nega- 
tive results. No activity was found in gas above 
the sample, nor in the residue after the evapora- 
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tion of the urine. Throughout this period, his 
température ranged from to 105° F., and 
was of the septic tvpe¢ with highest elevations 
in the afternoon. No chills until just before the 
end. Blood cultures I On May 
20, petechiae appeared over the trunk and legs. 
Ophthalmoscopic examination showed a small 


100 


were neg 


retinal hemorrhage in the right eve. These 
cleared up in five days. The Babinski sign 
disappeared. He became progressively worse 


and on June 5 his temperature reached 106° F 
pulse and 60. Examination 
showed definite pericarditis and signs of a 
terminal bronchopneumonia. Throughout the 
entire illness the patient lost very little weight, 
was conscious and his mentality remained clear 
until just before the end. At no time was there 
any bleeding from mucous membranes and 
no hemorrhagic tendency except the petechiae 
and retinal hemorrhage 
Autopsy Findings 
well-dev eloped, stocky, 
high g, Skin 


150 respiration 


Examination shows a 
white adult, cm. 
, weight 75 k; shows extreme pallor, 
conjunctivae markedly bleached. There are no 
palpable lymph nodes. From the angle of the 
jaw on the 1 ‘ight side and over the ear and sides 
of neck are small, bli ee purpuric spots, 


I70 


some of which show superficial abrasions. 
Chere are no other pete: hial hemorrhages, no 
bleeding from mucous membranes or gums. 


There is a moderate lividity over dependent 


portions of body. Rigor mortis present in larger 
and smaller joints. Over three of the fingers 
of each hand, especially over the terminal 


the skin shows old radium! burns 
manifested by hyperkeratosis and some atrophy 
of the skin at the ends of the fi ingers. 


phalanges, 


On section, there is preser\ yn of the sub- 
cutaneous fat; it is deep a mon color, and 
opposite the umbilicus is about one inch in 
thickness. Muscle tissue is abundant, rather 
dark, dry and red in color. The general perito- 
neum is smooth and glistening. There is no 
enlargement of the mesenteric [ymph nodes 


Abdominal viscera are in their normal position. 
rhe left pleural cavity is free from fluid and 
adhesions, but there is a small amount of fresh 
fibrin over the lung. On section, the left lung 
shows numerous nodular confluent areas of 
bronchopneumonia, some of them being almost 
pseudo-lobar in type. The same condition is 
seen in the right pleural cavity and right lung. 
Lymph nodes at the hilus are slightly edemat- 
ous and anthracotic. The mucosa of the larger 
bronchi is pale, free and « ieee 

The pericardium contains a small amount of 
cloudy fluid. Both parietal and visceral peri- 
cardium is dull and granular, showing small 


deposits of fresh fibrin. Right heart is distended 
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with a very light colored watery blood. Endo- 
cardium and valves are free and clear. There is 
no icterus. Left heart and endocardium are free 
and clear with a few small sub-endocardial 
hemorrhages on the inner ventricular wall. 

The aorta is smooth, free and clear, except 
for an occasional yellowish non-calcified plaque. 
Coronary arteries are free and clear. 

Heart muscle is pale red in color with normal 
thickness; muscle bundles distinct. 

Spleen is about one-third again as large as 
a normal adult spleen. Its capsule is free and 
clear except for a few perisplenic adhesions. 
On section spleen is a light red color, firm, and 
the Malpighian follicles can hardly be seen. 
Interstitial tissue appears prominent. The 
spleen is like that seen in a diffuse fibrous 
hyperplasia of the spleen with atrophy of the 
follicles. 

Adrenals are of normal size and conforma- 
tion. On section the cortex is very pale vellow, 
there seeming to be deficiency in the storage of 
cholesterin esters. 

Left kidney is normal in size and conforma- 


tion. On section, the capsule strips easily, 
leaving a smooth, slightly swollen surface. 


Cortex is reddish and slightly swollen. Pyra- 
mids and pelvis of kidney are free and clear. 

Liver is normal in size and conformation, 
capsule free and clear. On section, it is a dull 
reddish yellow ochre color with indistinct 
markings. There is no evidence of any cirrhosis. 
Gall-bladder distended with dark green bile, 
its mucosa free and clear. 

Gastrointestinal tract was taken out 
masse and was apparently free and clear. 

Descending aorta shows numerous streaks 
of non-calcifying atheromatosis. 

Urinary bladder is practically 
mucosa is free and clear. 

On opening the rib, the marrow is a bright 
red color. This same bright red color is seen in 
the bodies of the lumbar vertebrae. 

Brain not examined. 

Organs of mouth and neck not examined. 

Most of the intestinal viscera kept 
toxicological examination. 

Anatomical diagnosis: Acute anemia of the 
regenerative type. 

Histology. Sections made from the lumbar 
vertebrae show a marked erythroblastic regene- 
ration. The marrow consists almost entirely 
of groups of closely packed erythrocytes in 
which can be found many normoblasts and few 
megaloblasts. The leucoblastic groups for the 
formation of granular leucocytes are practi- 
cally absent. No granular leucocy tes, nor their 
progenitors are seen. There is no lymphoid 
tissue present in the marrow. Considerable 
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hemosiderin pigment is found. It would appear 
from the study of the marrow, that there is a 
severe secondary anemia of the regenerative 
type. 

The spleen shows diffuse hyperplasia with 
atrophy of the lymphoid elements, the ly mph- 
oid tissue about the terminal arterioles being 
very scant. In the splenic pulp there is 
moderate hemosiderin deposits and numerous 
ery thro cytes. 

The liver parenchyma is well preserved and 
there is no fatty infiltration to any extent. 
There are slight hemosiderin deposits. The 
lymphoid tissue seen about the periportal spaces 
in most livers is entirely lacking. 

The heart muscle is normal and shows only 
cloudy swelling. Practically no hemosiderin 
deposits. The kidneys show only slight cloudy 
swelling with a small amount of 
in the cortices. 

The lungs show, chiefly in their lower lobes, 
nodular areas of bronchopneumonia. Th 
date in many of the alveoli consists, chiefly, 
of red cells with a large amount of fibrin. In 
others polymorphonuclears predominate with 
exfoliated epithelial cells of the alveoli. There 
seem to be no interstitial changes. Considerable 
hemosiderin is present in the alveoli filled with 
eryt hre cytes. 


hemosiderin 


COMMENTS 


In this case, the type of anemia is proven 
at autopsy to be of the regenerative type. 
The bone marrow is red and shows erythro- 
blastic regeneration, similar to that seen 
in pernicious anemia, and ts similar to the 
findings of Weil and Lacassagne. In the 
anemias reported by Mottram, it will be 
noted that they were classified as aplastic 
pernicious anemias. A careful study of his 
cases, however, reveals that during life the 
blood picture often showed anisocytosis, 
with the presence of many macrocytes, 
polychromatophilia, etc. Evidence of re- 
generation was actually present, and in 
pure aplastic anemia these signs should 
be absent. Furthermore, there is no record 
that bone marrow was examined, since 
no autopsies were performed. It is possible 
that these cases which are classed as 
aplastic pernicious anemia, all of which 
were chronic, may have had at some time 


during their course, red regenerative bone 
marrow and were followed some time later 
by atrophy. In our case, the blood exami- 
nations showed distinct evidence of active 
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marrow by the presence of an anisocytosis 
with many macrocytes, polychromato- 
philia and occasional nucleated red cells. 

The anemia ts therefore not of the aplastic 

type. In addition, the bone marrow 
pathognomonic of the regenerative type of 
anemia. The persistent low color index 
and the lack of a well- developed macro- 
cytosis against pernicious anemia; 
well as its rapid course, without remissions; 
and by the absence of gastrointestinal 
symptoms, of glossitis and nervous lesions 
and no hemorrhages. It is true, he showed 
a Babinski phenomenon on one occasion, 
which disappeared after transfusion. We 
have seen this present In severe secondary 
anemia. 

The lack of pathological changes in the 
important organs of elimination, 
the kidneys and liver, can be explained 
by the fact that the blood stream probably 
was never rapidly loaded with the radio- 
active substances. the 
intravenous injections of lethal doses of 
polonium, Lacassagne,’ has reported acute 
and chronic forms of nephritis, together 
with marked effects in the 
centers, producing a leucopenia to an 
almost complete destruction of white cells. 
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QUANTITATIVE ELECTROSCOPIC DI 
MINATIONS OF THE ORGANS 
REMOVED AT AUTOPSY 


rTER- 


The organs to be tested were prep: ired by 
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electric oven at low heat to drive off most 
of the organic matter, after which they 
were pulverized, placed in bottles and 
sealed. The electroscopic determinations 
were made by Howard H. Barker, chief 
physicist of the United States Radium 
Corporation, and we wish herewith to 
acknowledge our indebtedness to Mr. 
Barker for his valuable assistance in this 
phase of the work. 

The quantity of radioactive material 
was determined by the alpha ray activity 
and the equivalent quantity of radium 
computed from the number of alpha par- 
ticles emitted per gram per second, except 
in a few instances where the actual amount 
of radium present was determined. It is 
obvious that such a method ts not absolute, 
but serves as a means of making a close 
approximation of the true quantities pres- 
ent. In conducting the experiments, a 
sample of normal bone tissue was tested 
and found to contain no_ radioactive 
ingredients in excess of what is normally 
found in nature. 


The data obtained, together with the 
interpolated values, are given in Table 
It is noted that the liver, gastrointes- 


tinal tract, heart and kidneys showed no 
activity whatever, while the spleen was 
feebly active. By comparing the activity 
of the dried spleen with the dried bone, it 
was about one-fortieth as active, gram per 


gram. Assuming that the ash of the lum- 
drying over a sand bath and then in an_ bar vertebra was representative of the 
TABLE I.—ELECTROSCOPIC ANALYSIS OF CASE REPORTED BODY WEIGHT 74 KG. 
Other 
terial 
\Total Weig ht Activity I xpressed In Actual Calculated Equiva- 
Reduced Terms of lent Quantity of 
Weight | of Tissue Radium Me . 
Organ by Radium . Radioactive 
ot Orga Used, Element, rium and : 
Drving, Element, Elements in 
Game Grams Gm. per Gm. Active 
Grams | Gm. per Gm. . Entire Organ 
Deposit, 
Gm. per Gm. 
Lungs 1400* 933.32 7.6 10 2.26 10 10 10 
2/3 1.360 10 5.00 10 53.6 10 0.457 u gm. 
gm. or 
0.51 uw gm. 
Bone 150 20 10 4.75 10 1.045 £.4 10 gm. or 
Spleen 260* i732 25 About one-fo rtieth as active asthe bone, 1.0 X 107° gm. or 
2/3 gm. per gm. 0.001 w gm. 
Liver 1500" 1200 200 Nil Nil Nil 
2/3 
G. I. Tract Entire Nil Nil Nil 
Heart 300° 250 33 Nil Nil Nil 
Kidneys 300* 300 go Nil Nil Nil 


* Estimated. 
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entire bony tissue of the body and the total 
weight to be 9,800 grams, a simple cal- 
culation indicates that the equivalent of 
14 micrograms of radioactive element was 
distributed throughout the whole. The 
analysis shows that only a small proportion 
of this quantity, approximately 5 per cent, 
was due to radium itself, the balance being 
made up of the alpha radiation from meso- 
thorium and the decay products of radium 
and mesothorium. The actual quantity of 
mesothorium present was not determined, 
but the activity found was due mainly to 
the active deposit. 

The total equivalent quantity of radio- 
active material in the lungs figures out to 
be 1 microgram, when it Is assumed that 
the sample submitted was representative 
of the whole. Approximately 43 per cent 
of this quantity was due to radium itself, 
while the remainder was due primarily to 
mesothorium with only a small amount of 
active deposit present. While the total 
quantity of radioactive material con- 
tained in the lungs is much less than that 
in the bone, it is of interest to note that 
gram per gram of the dried samples as 
they were submitted to the laboratory, the 
lung tissue was considerably more active 
than the bones. 


COMMENTS 


As a result of the electroscopic experi- 
ments, it would appear that little or no 
radioactive material was ingested by way 
of the gastrointestinal tract. 

To attempt to estimate the amount of 
radiation this patient received from exter- 
nal exposure to the very penetrating 
gamma rays, as well as the less penetrating 
beta and alpha rays would be entirely out 
of the question. However, it can be stated 
that he was so exposed on the average of 
four or five days a week to varying quan- 
tities, and over a period of fourteen years. 
The results of such exposure would be 
cumulative and are well known. They 
must be considered as one of the factors in 
the production of his anemia. 

It would be equally as difficult to esti- 
mate the quantity of emanation this 
patient inhaled as to determine the quan- 
tity of external irradiation to which he was 
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exposed. However, in considering his ex- 
posure to the emanation, there are three 
primary factors to be considered: (1 

That most of the emanation that is inhaled 
at any specific time ts eliminated from the 
body within five or six days. But it must 
be borne in mind that the patient probably 


inhaled fresh quantities of emanation 
almost daily, consequently there was 
probably a rather goodly amount in the 


system the greater part of the time; (2 
that the emanation decays comparatively 
rapidly, radon having a half-decay period 
of 3.85 days and thorium emanation 
54 seconds; (3) with the decay of the 
emanation, especially radon, there is ulti- 
mately produced the active deposit ot 
slow change, solid in nature and which 
emits soft beta and alpha rays. The fact 
that most of the activity in the bone was 
found to be due to this active deposit of 
slow change, indicates that this material 
was permanently deposited in the bony 
tissues. There is, therefore, a permanent 
deposit of the intense beta and alpha 
radiation set up in the blood forming 
centers. 

There appear to be two explanations 
to account for the radium and mesotho- 
rium found in the bone, one physiological! 
in nature and the other physical. There 
seems to be but one port of initial entry, 
and that was by the microscopic dust 
particles which were ultimately deposited 
on the walls of the lungs. It is possible that 
these particles were phagocytized by the 
histocytes of the alveolar epithelium and 
the endothelium, finally gained access 
through their lymph sinuses into the blood 
stream and were carried to the organs of 
the reticulo-endothelial system. Physically, 
the radium and mesothorium were prob- 
ably deposited on the walls of the lung 
tissue as sulphates or carbonates, which 
are ordinarily considered insoluble. How- 
ever, it is a well-known fact that these 
materials are slightly soluble and, with the 
continuous contact of the blood stream, 
it is possible that enough was taken into 
solution by the blood and_ transported 


throughout the body and eventually de- 


posited in the bony tissue. 
The comparatively small amounts of 
active deposit, radium and mesothorium, 


| 
| 
} 


VoL. XVI Leucopenic Anemia of 
found in the reticulo-endothelial system 
may seem to be too small to be very much 
of a Sut the greater 
part of it is active deposit, and it must be 
remembered that this gives rise to the 
intense and destructive beta and alpha 
radiation directly 
centers. 


factor In our case. 


in ,the blood-forming 


SUMMARY AND CONCLUSIONS 


1. It is definitely proven that radio- 
active substances can get into the body by 
way of the lungs alone. 

2. We believe that this ts the first case 
to be reported in which complete quantita- 
tive tests for the radioactivity in human 
post-mortem tissues have been made. 

3. It is definitely established that, by way 
of the lungs, both radium, mesothorium and 
the active deposit from emanation are 
deposited and stored in the organs of the 


hematopoietic system. From 


COn- 
stant irradiation, marked effects are pro- 
duced directly in the leucoblastic and 
ervthroblastic centers. 

4. From a study of this case, it would 
seem that the introduction into the body, 
in any manner, of long-lived radioactive 

we 
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products is a somewhat hazardous pro- 
cedure. From the inhalation of emanation, 
active deposit of slow change is deposited 
in the bones. The late harmful effects on 
the blood-forming organs therefore, must 
be kept in mind. Further investigations 
along these lines should be made to estab- 
lish just how much of these substances 
can safely be given. 

5. Complete protective measures must 
be installed in all manufacturing plants, 
laboratories, hospitals, and private offices 
where radioactive substances are handied. 
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INTERMITTENT VESICAL RETENTION 


A CASE 


BY 
NEW 


] B. W., aged seven, was referred to us 
4e@ by Dr. Wm. H.Luckett. The patient’s 
relatives stated that ever since he was 
three years old he had had several attacks 
of retention of urine. When he came to 
the surgeon’s office his bladder was mark- 
edly distended and he suffered great pain 
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cast by phleboliths. Further roentgen 
examination made during urinary retention 
showed the calculus producing the obstruc- 
tion well down in the urethra (Fig. 2). 
Operation was a suprapubic cystotomy. 
The bladder wall was more than an inch 
thick. Two small stones were found engaged 


Fic. 1. 


and distress. With this distention there 
was inability to urinate. 

A diagnosis of vesical calculi was made. 
It was confirmed by a silver searching 
catheter and by a roentgenographic exam- 
ination after the obstruction had been 
removed, at which time a small dumb-bell 
shaped calculus was seen about opposite 
the spine of the ischium on the left side 
(Fig. 1). It somewhat resembled the shadow 


6G. 


in the neck of the bladder. They were 
sealed together, but broke apart during 
their removal. The urine was perfectly 
clear and no drainage was done, the wound 
being dressed. It is a curious fact that the 
muscle of the bladder wall was so thick 
that it caused perfect coaptation and not 
one drop of urine leaked from the bladder 
during convalescence. The recovery was 
uneventful. 
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EDITORIALS 


about a 


: 
FOCAL INFECTIONS* 
FOCUS of infection is a circumscribed some slight alveolar separation 
a region in which pathogenic micro- 


organisms multiply within the tissues. The 
roentgenologist is probably more concerned 
in the detection of such processes than 
any of the other diagnosticians, and a 
close cooperation between the clinician, 
pathologist and roentgenologist is most 
essential to a final conclusion and opinion. 


Miller, thirty-five years ago, gave the 
first scientific discussion of this most 
important topic and his work, so long 


ago, still stands out as a classic when we 
recall the meager diagnostic aids at his 
command. The bacteriological laboratory 
was then only in its infancy and the roent- 
gen ray was quite unknown, so that we 
must appreciate what an important con- 
tribution was his in that day and time. 
A number of years ago the roentgeno- 
logical literature contained large numbers 
of contributions on this subject, but un- 
fortunately of late it is being neglected 
except among our dental confreres. The 
latter are attributing to their special 
field, the mouth, the responsibility for 
quite a number of human ills, the diagnosis 
often being based upon roentgenological 
evidence alone. The time-worn axiom 
that it is essential in our work that roent- 
genological findings be properly coordin- 
ated with the clinical aspects of the case, 
is of particular importance in cases 
focal infection. Very often both the patient 
and the medical consultant are reluctant 
to sacrifice the teeth, but so many are still 
so needlessly sacrificed that at times it 
smacks of quackery. The following case 


may be cited to illustrate this point. An 
elderly woman, in excellent health, still 
retaining the majority of her teeth, 


brings us a complete set of dental roent- 
genograms and says that the dentist 
wishes to extract all of her teeth. Why? 


She has pyorrhea. It is true that there 1 is 
_* Edit ’s Note: Thi 


er W 
pamue and Eleazar 


R. Bo 


1 abstr 


ed at 
of the ir 
upe 


the re 


mn it. 


is present 
1 t 


pecause 
» discussion 


lan 


of 


cent nee 


ance and time 


ting 


few of the teeth but in general the condi- 
tion is excellent and it is certainly difficult 
to believe that her condition will be greatly 
bettered by the radical means suggested. 

One should always bear in mind the 
proven fact that the extraction of teeth 


is not without its dangers. Only within 
the past eighteen months, five deaths 


following tooth extraction have occurred 
within the practice of New Orleans men. 
It is not intended to convey the impression 
that any hesitancy should be displayed 
when there is a definite reason for their 
extraction. Conservatism should be 
cated only after careful consideration. 
All of us have seen excellent results from 
the removal of diseased teeth but we 
have also seen cases in which all of the 
patient’s teeth have been removed with 
no relief from symptoms. A plea is made 
for repeated examinations and consulta- 
tion between a competent dental surgeon, 
the roentgenologist and the clinician before 
any radical measures. are decided upon. 

A large number of examinations for the 
ophthalmologist have been made during 
the past few years in the investigation of 
pathological conditions of the eyes depend- 
ent upon dental foci of infection and the 
results achieved after the removal of such 
of infection 


advo- 


sources have been most 
excellent, especially in the old chron 
cases. This has also been the rule in the 


cases of sinus infection of which there have 


been many lately incidental to a rather 
severe epidemic of grippe. These foci of 
infection in the accessory sinuses must 


always be borne in mind in connection 
with such epidemics as they are frequent 
causes of continued disability following 
the acute stage of the illness. Careful 
investigation of the sinuses should be a 
routine procedure when there any 
delay in the prompt recovery from such 
Drs. Er: 
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conditions and their proper treatment 
following recognition will result in prompt 
return to normal. The neglect of such 


infections is frequently attended with 
the most severe consequences. We, as 
roentgenologists, should stress to the 


referring physician the importance and 
seriousness of such infections and we should 
feel, as well as the physician, a definite 
responsibility in the eventual outcome. 
The chronic discharging ear from an 
old mastoid infection will oftentimes show 
a few tip cells remaining, with an eburnated 
mastoid. A thorough cleaning up of the 
remaining cells will usually eradicate the 
infection and the patient will show im- 
provement at once. Stereoscopic examina- 
tion of the accessory sinuses the 
mastoid regions will often the 
recognition, especially in the ethmoid and 
sphenoid areas, of opaque cell groups that 


and 


enabie 


would escape the usual single, flat film 
observation. This is of especial value 
in the old, chron cases. 

The Graham method of visualization 
of the gall-bladder has improved our 
diagnostic ability in this all-important 


field. We have known for a long time the 
effect which a chronic cholecystitis has 
on the heart muscle, and what one of us 
has not seen the large, flabby heart during 
the course of the roentgenoscopic examina- 
tion of the gastrointestinal tract and 
later during the observation of the stomach 
found undoubted evidence of disease of 
the gall-bladder? The Graham test has 
simplified the detection of pathology in 
this region, especially as regards the 
tional capacity of the 


tunc- 


eall-bladder as 


evidenced in its concentrating ability and 
its emptying time. 

The appendix is probably the next 
most Important factor In infections arising 


within the gastrointestinal tract and after 
positive roentgenological evidence of path- 
ology and removal of the appendix, 
the patient will his health. A 
diverticulum or a diverticulitis, with its 


regain 


attendant train of symptoms, may also be 
the source of toxic absorption. 
We have recently had brought 


to our 
attention patients with evidence of a 
chronic infection in whom after a very 
careful examination, the only sign of any 
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pathological process has been small bron- 
chiectatic cavities. With due attention 
to these focl, the cases have shown marked 


improvement. Focal infections in the 
upper respiratory tract are a frequent 
finding associated with neuroses and 


psychoses although it is not intended to 
suggest that they are causative. They are 
rather the final depressing influence in an 
already overburdened nervous system and 
this effect is most frequently noted in 
cases with arterial hypotension. 

The tonsils, we know, are one of the 
most frequent sites of infection with fre- 
quently an extension to the glandular 
structure of the neck. We do not advocate 
roentgen therapy of the tonsils, preferring 
their surgical removal whenever possible, 
but when there has been involvement of 
the glands, these should be treated before 
removal. The same holds good for any 
glandular enlargement in other parts of 
the body in which bacteria play a part. 

This subject might be pursued tndefi- 
nitely but what is desired is to bring forci- 
bly to your attention the all-important 
question of focal infection and to impress 
on our medical confreres, the necessity 
of a very careful roentgenological study 
by one qualified to make such an examina- 
tion and interpretation of the findings. 


ERNEsT C. SAMUEL, M.D. 
ELEAZAR R. Bowlk, M.D. 


ABSTRACT OF DISCUSSION 


Dr. Pancoast stated his belief that in cases of 
roentgenologic e\ ide nee ol dental disease the 
final treatment of the teeth should be decided 
by a dental | 
knowledge and experience in the 
dental infections. It ts | 
pedic surgeons and other 


surgeon who has had _ special 

treatment of 
yn that ortho- 
specialists 
are not usually qualified to decide what should 
be done with the teeth. 

He stated that the most important pre cedure 
in the study of dental infections is the bacteri- 
ological examination. If the organisms found 
in and around the teeth are not those found in 
the systemic infection the teeth are probably 
not responsible for the condition. 
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There are 
some instances, however, such as inflammatory 
conditions of the eve, in 
to extract teeth if 
whatever that they are infected. 

Dr. Pancoast emphasized the necessity for 
looking bevond the teeth for sources of infec- 


which it 1s advisable 


there is any suspicion 
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tion, especially to the gall-bladder, the prostate 
and the chest. 

Dr. LeWald emphasized Dr. Samuel’s reter- 
ence to colonic diverticula as sources of toxic 
absorption and cited a case in which barium 
was retained in a diverticulum for more than 
one hundred days, and stated that it is not 
always easy to connect retention in a diver- 
ticulum with infective processes in other parts 
of the body, but that in certain cases the 
connection between lumbago, sciatica and 
arthritis and diverticula of the colon had 
seemed fairly well established. 

Dr. Schiiller mentioned the possible con- 
nection between cases of chronic 
nervous diseases and dental infections. In 
cases of neurosclerosis, mostly in young 
persons, the teeth are usually found infected. 

The possibility of systemic infection being 
due to chronic cervicitis, pyosalpinx and other 
pelvic infections was also mentioned but Dr. 
Pancoast stated that in his experience and 
according to the general understanding such 
infections did not usually cause disturbances 
elsew here. 


organic 


PREVENTIVE DENTISTRY 


From the earliest times down to the 17th 
century dentistry was practiced almost 
exclusively by physicians, but since that 
time it has been practiced as a —* 
profession, by men who have not had : 
thorough medical training. Dental 
it is true, have received some Instruction in 
medical subjects, and it is a matter for 
regret that this training has not been more 
thorough, so that dentistry might in fact 
be a speciality of medicine. However it 
might also be considered a matter for regret 
that medical students in the past have 
received so little training in dental histol- 
ogy and pathology. As a consequence of 
this lack of training in dental and medical 
schools, the dentist has been apt to confine 
his attention almost entirely to mechanical 
procedures and to take very little interest 
in the general health, and on the other hand, 
the physician has been inclined to attach 
too little importance to the teeth. 

In recent years, however, the discovery 
of many unsuspected pathological condi- 
tions about the roots of the teeth by means 
of the roentgen ray, the theory of focal 
infection, and the general recognition of 
the relationship existing between ‘infections 


of the teeth and their investing tissues and 
numerous systemic diseases, have centered 
the attention of both professions on the 
importance of healthy teeth. Diseases of 
the cranial sinuses, the tonsils, the entire 
alimentary tract, as well as anemia, kidney 
disorders, cardiac disease, iritis, arthritis, 
and numerous other systemic disorders 
have been traced to toxins and bacteria 
which gain entrance to the circulation from 
dental foci. It would therefore seem that 
preventive dentistry should be considered 
a most important branch of preventive 
medicine. 

Dr. C. H. Mayo has said that the next 
step In preventive medicine must come 
from the dentist. It might in a like manne 
be said that the next step in preventive 
dentistry must come from the physician. 
The physician is usually consulted in 
regard to the child’s health many vears 
before it is taken to the dentist, and since 
dental caries, the most prevalent disease 
of civilized man, is essentially a disease of 
adolescence, it is at this early period that 
sound advice is most valuable, and the 
physician has many opportunities to im- 
press upon parents the importance of the 
health of the teeth, and to advise in regard 
to proper prophylactic and dietetic meas- 
ures. In the early life of the child, the 
physician’s advice against the use of paci- 
fiers, comforters, and the old-fashioned 
long tubed bottle in artificial feeding is 
extremely valuable. Such things cannot be 
too strongly condemned. The muscular 
forces brought into play in this unnatural! 
sucking tend to contract the jaws, and 
make for malocclusion and indirectly, for 
dental caries. 

The cause of preventive dentistry would 
be greatly assisted if physicians would 
place greater emphasis on the care of the 
deciduous teeth. It should be brought to 
the attention of parents that up to the 
eleventh year, the baby molars are ex- 
tremely valuable in mastication, and fur- 
thermore, that if proximal cavities develop 
and are not filled, or if any of the deciduous 
teeth should be lost through decay, a 
malocclusion usually results in the ae 
nent teeth, with the attendant evils of : 
greater susceptibility to caries and peng 


rhea alveolaris tn later life. 
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The success of preventive dentistry, like 
that of preventive medicine, must depend 
upon the education of the public in pro- 
phylactic measures, and the necessity for 
frequent examinations. Dental caries, like 
many other diseases, in the 
early stages causes a minimum of concern, 
because it can usually be 
or other measures. 


if discovered 


arrested by filling 
But when cavities have 
been allowed to develop to a point where 
the dental pulp is endangered and perhaps 
infected, the prognosis is always in doubt 
and the dentist’s trouble begins. Since 
it is known that at least go per cent of the 
infective lesions at the root ends are due 
to infections of the pulp, it follows that if 
so many of these cavities had not 
been allowed to develop in the past, we 
would not today be so much concerned 
with the focal infection arising from the 
teeth. If people senerally could be made 
to understand that large cavities in the 
teeth may be the port al of entry to danger- 
ous microorg: inisms, it might tend toa 
them to the 
measures. 


large 


rouse 
necessity for preventive 


The frequent omission of reference to 
the teeth by practitioners of vena bas 
when making their examinations Is no 


doubt one of the causes for the apathy 
of the public in matters of dental health. 
When the physician in making his routine 
examination neglects the teeth the 


average 
person carries away the impression that 
the condition of the teeth must be unim- 


portant, and has nothing to do with the 
general health. There are probably literally 


millions of people today retaining teeth 
so badly diseased that they should be 
extracted for dental reasons alone. This 


condition is no doubt 
fact that many dentists have centered 
their attention almost exclusively upon 
mechanical procedures, and that physicians 
too generally have neglected the teeth 
entirely. Consequently the dentist has 
sometimes used diseased teeth for bridge 
abutments, and the physician by neglect- 
ing the teeth may have overlooked the 
origin of the disease he was treating. The 
physician too often in his routine examina- 
tion, if he mentions the teeth at all, gives 
some casual advice regarding cleanliness 
or the necessity for seeing the dentist. 


largely due to the 
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Such advice falls short of what is necessary, 
and conveys to the patient an impression 
of unimportance. The physician should 
insist upon a thorough diagnosis of dental 
conditions based on the history, clinical 
symptoms, tests for pulp vitality and the 
roentgen examination. When this is done 
many unsuspected pathological conditions 
about the teeth including granulomata, 
cysts, abscesses, retained roots, and bone 
destruction due to pyorrhea alveolaris 
are discovered and suitable treatment may 
be instituted. 

The importance of 
as a causative 


pyorrhea alveolaris 
factor In systemic disease 
should not be minimized. Deaver has 
called attention to the fact that bone 
destruction due to pyorrhea alveolaris is 
often the forerunner of cancer of the 
alveolar Hunter of London has 
emphasized the relation of pyorrhea alve- 
olaris to severe anemias. Barker states 
that it is a matter of everyday practice 
patients with chronic arthritis 
secondary to pyorrhea alveolaris, and that 
serious disorders of the digestive tract 
may follow the swallowing of pus from 
pyorrhea pockets. Deep infections of the 
jaws due to the destruction of the cortical 
bone and the opening 
spaces by pyorrhea alveolaris, are more 
common than is generally suspected. It 
is a matter of common knowledge that in 
advanced cases of pyorrhea alveolaris 
affecting all of the teeth with their thirty 
interdental spaces there is present an 
ulcerated surface of several square inches. 

If such a condition were present in any 
other part of the body it would occasion 
considerable alarm; but this disease is so 
prevalent that familiarity has bred con- 
tempt and both practitioners of medicine 
and dentists have not regarded it with 
the importance It deserves. 

It is urged that members of the medical 
profession manifest a greater interest in 
the teeth, and take advantage of their 
many Opportunities to advise in regard to 
the proper prophylactic and _ dietetic 
measures in childhood, and finally that 
they do not minimize the importance of 
the teeth by failure to include them in 
routine examinations. 


L. M. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this column solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


AMERICAN ROENTGEN RAY SOCIETY 
Secretary, Dr. Charles L. Martin, Dallas, Texas. 
Twenty-Eighth annual meeting, Montreal, Can., Sept. 

20-23, 1927. 

SECTION ON RADIOLOGY, 
MEDICAL ASSOCIATION 
Secretary, Dr. Fred M. Hodges, 801 West Grace St., 

Richmond, Va. 

Annual meeting, Washington, D.C., 1927. 

THE RADIOLOGICAL SOCIETY OF 
AMERICA 
Secretary, Robert J. May, St. Luke’s Hospital, Cleve- 

land, Ohio. 

Annual meeting, Milwaukee,Wis., Nov. 29-Dec. 3, 1926. 

RADIOLOGICAL SECTION, SOUTHERN MEDI- 
CAL ASSOCIATION 
Secretary, Dr. Sherwood Moore, St. Louis, Mo. 

Annual meeting, Atlanta, Georgia, Nov. 15-18, 1926. 

BUFFALO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 

610 Niagara St. 

Meets second Monday of each month except during 
the summer months, the place of meeting to be 
selected by the host. 

THE CANADIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. E. C. Brooks, Montreal. 

CENTRAL ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. H. C. Karther, Decatur, Illinois. 

Regular meetings held quarterly. 


AMERICAN 


NORTH 


CENTRAL NEW YORK ROENTGEN RAY 
SOCIETY 
Secretary, Dr. D. S. Childs, 316 Gurney Bldg., 


Syracuse, N. 
and November. 
CHICAGO ROENTGEN SOCIETY 

Secretary, Dr. R. A. Arens, Michael Reese Hospital 

Meets monthly on second Friday from October to May 
(except during month of December) at Virginia 
Hotel. Dinner at 6 P.M., scientific session at 8 P.M. 

CLEVELAND RADIOL OGICAL SOCIETY 
Secretary, Dr. E. P. McNamee. 

Meetings are held at 6 o’clock at the University Club, 
on the fourth Monday evening of each month from 
September to April, inclusive. 

DETROIT ROENTGEN RAY AND 

SOCIETY 
Secretary, Dr. Henry L. Ulbrich, 1130 E. Grand Blvd. 


Meets monthly on second Friday from October to 


Three meetings a year—April, August 


RADIUM 


May, at Wayne County Medical Society Building. 
THE NEW ENGLAND ROENTGEN' RAY 


SOCIETY 
Secretary, Dr. M. C. Sosman, Peter Bent Brigham 
Hospital, Boston, Mass. 
Meets monthly on third 
Library. 
NEW YORK ROENTGEN SOCIETY 
Secretary, Dr. Eugene V. Powell, 217 East 42d St. 
Meets monthly on second Monday, New York Academy 
of Medicine. 


* Secretaries of s 
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ycieties not he 


re listed are requested t 


174 


PACIFIC COAST ROENTGEN RAY SOCIETY 
: Secretary, Dr. Harold B. Thompson, Seattle, Wash. 
[wo meetings a year. 


PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary, Dr. Eugene Pendergrass, University of 
Pennsy Ivania, Philade ‘Iphia. 
Meets monthly on first Thursday evening, 
vania Hospital. 
ROCHESTER ROENTGEN RAY SOCIETY, RO- 
CHESTER, N. Y. 
Secretary, Dr. S. C. Davidson, Highland Hospital. 
Meets monthly on the first Friday evening at 7.45 
the Rochester Medical Association Building 
ROENTGEN RAY SOCIETY OF CENTRAI 
PENNSYLVANIA 
Secretary, Dr. W. E. Reiley, Clearfield, 
Two meetings a year, April and October. 


ST. LOUIS ROENTGEN CLUB 


Pennsyl- 


Penna. 


Secretary-Treasurer, Dr. L. R. Sante, Metropolitan 
Building. 
Meets first week of each month. Time and place of 


meetings designated by president. 
TEXAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Davis Spangler, Dallas, 


RADIOLOGICAL SECTION, 
MEDICAL CONGRESS 


Texas. 


AUSTRALASIAN 


Secretary, Dr. C. A. Anderson, The Hospital 
Dunedin. 
Meets at Dunedin, New Zealand, during February, 


1927. 
BELGIAN SOCIETY OF 
Secretary, Dr. J. Boine, 
Louvain (Belgium). 


ROENTGENOLOG\Y 
Avenue des Alliés, 134, 


Meets monthly on second Sunday at d’E; 
Brussels, except in the summertime. 


BRITISH INSTITUTE OF RADIOLOGY 
Secretary, Dr. John Muir, 32 Welbeck St., London, 
W. 1. 
Meets at 32 Welbeck St., but regular dates and times of 
meeting have not yet been arranged. 


emonds Palace, 


THE BRITISH RONTGEN SOCIETY 

Meets on the first Tuesday of each month from Novem- 
ber to June inclusive, at 8.15 P.M., at the British 
Institute of Radiology, 32 Welbeck St., London; 
W. 1. 

RADIOLOGICAL SECTION, NEW ZEALAND 


BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 


church. 
Meets annually. 
ASSOCIATION OF GERMAN ROENTGENOLO- 


GISTS AND RADIOLOGISTS 

SLOVAKIA 

Secretary, Dr. Walter Altschul, German University, 
Prag, 11/52. 
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DUTCH SOCIETY OF ELECTROLOGY AND different countries belonging to the Association. 

ROENTGENOLOGY Each of the following societies meets every second 
Holds two meetings a vear in Amsterdam, one in the month except in the summertime: 


Spring, and one in the Fall. 


SOCIETA ITALIANA RADIOLOGIA MEDICA 
Secretary, Professor M. Ponzio, University of Torino, 
Torino. 


ELECTRO-THERAPEUTIC SECTION OF THE 
ROYAL SOCIETY OF MEDICINE (CONFINED 
TO MEDICAL MEMBERS) 

Meets on the third Friday of each month during the 
winter at 8.30 P.M. at the Royal Society of Med- 
cine, 1 Wimpole St., London, W. 1. 


SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a 
joint association called the Northern Association for 


Medical Radiology, meeting every second year in the 


SOCIETY OF MEDICAL 
Meets in Stockholm. 


RADIOLOGY OF SWEDEN 


SOCIETY OF MEDICAL 
Meets in Oslo. 


RADIOLOGY IN NORWAY 


SOCIETY OF MEDICAL 
Meets in Copenhagen. 


RADIOLOGY IN DENMARK 
SOCIETY OF MEDICAL 
Meets in Helsingfors. 
VIENNA SOCIETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, Gen- 
eral Hospital. 


Meets on the first Tuesday of each month from October 
to July. 


RADIOLOGY IN FINLAND 


THE BRITISH INSTITUTE OF RADIOLOGY: ITS 


INFLUENCE UPON 


THE TEACHING OF 


RADIOLOGY AND ELECTROLOGY 


BY ROBERT KNOX, M.D., 


ONDON, 


kK ARLY in the year 1914 It was realized 
4 that if radiology and electrotherapy 
were to occupy a position in the practical 
side of medicine and surgery worthy of the 
growing importance of these subjects, an 
effort would have to be made to raise their 
status. The war found us unprepared; no 
organization existed capable of dealing 
with the problems thrust upon us at a few 
days’ notice. The War Office amongst 
other things recognized the need for imme- 
diate action, and appointed the late Sir 
Archibald Reid to the post of organizer of 
the radiological service. He was the active 
chairman of a small committee consisting 
of physicists, technical workers and radi- 
ologists, which ably bore the brunt of a 
huge task, and organized out of chaos a 
scheme which towards the end of the war 
became the basis of a huge organism for 
the coordination of r rentgen-ray and elec- 
trical work at home and at the centers of 
active service. The committee was subse- 
quently enlarged by the addition of a 
number of the leading radiologists of the 
country. 

Early in 1917 a small committee was 
formed from the members of the Electro- 
therapeutic Section of the Royal Society of 
Medicine. The chairman of the committee 
was the late Sir James MacKenzie David- 
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son, W ho at that time was also a consulting 
radiologist to the War Office; he, by his 
presence and promise of financial assis- 
tance was largely responsible for the impor- 
tant developments which followed quickly 
upon the establishment of the committee. 

The immediate outcome of the delibera- 
tions of that body was the formation of the 
British Association of Radiology and Phys- 
iotherapy. It was felt that energetic action 
should be taken to establish a School of 
Radiology and Electrotherapeutics, and 
the following statement issued 
to members of the Association — for 
consideration. 


was 


1. The best means of raising the status 
of radiology and electrotherapeutics to 
their rightful place amongst the branches 
of medicine, and to attract the better class 
of medical men to take up these special 
subjects. 

1. To suggest what steps should be 
taken to provide teaching in radiology and 
electrotherapeutics. 

The realization of the chief aim of the 
committee, the establishment of a diploma 
in the subjects, met with the approval of 
the University of Cambridge. A complete 
ouline of the arrangements for teaching is 
given, in order to show how thoroughly in 
sympathy with the objects of the Associa- 
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tion the authorities 
been. 

Immediately the diploma became estab- 
lished, it became necessary in accordance 
with the agreement to arrange for teac hing 
in London. This was done by arrangement 
with the leading hospitals at which clinical 
Instruction was given to students. The 
physics and electro-techniques were ar- 
ranged for at the Middlesex Hospital and 
King’s College, Strand. An Institute of 
Radiology appeared on the far horizon, but 
it was not until several years later that 
the time for pushing towards this, the 
ultimate aim of the Association came near. 
A joint committee was appointed by the 
Réntgen Society, the Electrotherapeutic 
Section of the Royal Society of Medicine 
and the British Association of Radiology 
and Physiotherapy to consider the steps 
to be taken toward the establishment of 
the Insitute of Radiology. Professor Nichol- 
son, president of the Réntgen Society, was 
very energetic, during his year of office, in 
his advocacy of the need for such an Insti- 
tute, and his enthusiastic support gave a 
fresh impetus to the scheme. 

The late Sir Archibald Reid was also a 
most enthusiastic supporter of the project, 
and it was largely due to his foresight that 
a suitable building was found. Under his 
active chairmanship the committee gained 
fresh energy, and financial support being 
forthcoming in the MacKenzie Davidson 
Memorial Fund, the lease of 32 Welbeck 
Street was acquired and the Institute 
became a reality. Difficulties, chiefly finan- 
cial, had to be overcome before any real 
progress could be made. A subscription 
fund was largely subscribed to by radi- 
ologists and their friends, and in 1924 the 
Institute was partly furnished and taken 
over by the British Association of Radiology 
and Physiotherapy. The latter body, by 
general consent, became the British Insti- 
tute of Radiology, and it is now seeking to 
arrange for the admission of other scientists 
to its membership. 

The original aim of all these united 
efforts was to provide a home in which all 
societies whose interests were bound up 
with radiological advancement could meet 
and form the British School of Radiology. 
The fruition of this very sensible scheme is 


at Cambridge have 
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near at hand. It is probable that in the 
immediate future the Réntgen Society will 
join with the Institute. When this union is 
accomplished there will be established for 
all time a body, which, in its function- 
ing, will carry on the traditions of the 
Réntgen Society, in fact will perpetuate 
that body, and which will be representative 
of all who are even remotely interested i: 


radiology. 
Thus, from small beginnings may great 


things arise. The Réntgen Society, the 
first of its kind, was started by a few keen 


scientists, who had at their head the late 
Silvanus Thomson, who was the first 
president of the Réntgen Society, and 


whose name is perpetuated in the Silvanus 
Thomson Memorial Lecture. 

The aim for the future is even more 
ambitious. It is hoped that the Institute of 
Radiology may become a world center, an 
international clearing house, for the litera- 
ture of the subjects. The contemplated 
union of the Réntgen Society with the 
Institute will eventually lead to the amal- 
gamation of the Journal of the Society and 
the Institute Section, now published sepa- 
rately, under the title “British Journal of 
Radiology.” 

The original aim of those responsible for 
the initiation of the diploma was to provide 
sound instruction in medical radiloogy and 
electrology, as it was early realized that 
the subject required special training, and 
to raise the status of those devoting them- 
selves to this branch of medical work. At 
that time it was apparently considered that 
the possession of a roentgen-ray apparatus, 
more or less efficient, was all that was 
necessary, and that it could be worked by 

1 lay assistant, preferably one with some 
slight knowledge of electricity, while the 
interpretation of plates could be made by 
any doctor, or even by the lay assistant 
himself, such treatment as was required 
being an equally simple matter. Indeed 
this idea still lingers and the authorities of 
the small hospitals still consider that a 
roentgen-ray plant is the essential factor, 
and that its use can be entrusted to anyone 
who is disposed to interest himself in the 
matter. It was not realized that, as the 


late Sir Alfred Pearce Gould said, “an 


x-ray plate can lie like a trooper to those 
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who do not understand it,” while the 
difficulties of diagnosis of chests, alimentary 
system, diseases of bone, etc., and the 
elaborate technique of treatment were 
quite overlooked. 

The University of Cambridge generously 


lent itself to the scheme, and after pre- 
liminary discussions the diploma _ was 
established in Cambridge, in 1919, and 

committee elected, with the late Sir 
German Sims Woodhead, professor of 
pathology, as chairman, whose death in 


December, 1921, deprived the committee 
of one of its most loyal friends. Special 
provision was made that at least 
members of the committee need not 
necessarily be members of the Senate, and 
it is to the ungrudging work of such mem- 
bers as Dr. Barclay, Dr. Stanley Melville, 
Dr. Scott, Dr. Cumberbach, and Professor 
Russ, and to the interest taken in the 
physics teaching by Sir Ernest Rutherford, 
Cavendish Professor of Experimental Phys- 
ics in the University of Cambridge, that 
the success of the diploma is largely due. 
Regulations had already been drawn up 
and approved by the Senate, of which the 
most Important were that the diploma was 
open only to qualified medical men and 
women, that the nature of their qualifica- 
tions (not necessarily English), must be 
approved by the Committee (the standard 
ultimately adopted was that of a qualifica- 
tion registrable with the General Medical 
Council), that instruction in 
physics and electro-techniques on the one 
hand, and in medical radiology 
trology, on the other hand, should be pro- 
vided, that no one should be allowed to 
take the examination who had not taken 
these courses, and that in addition evidence 
must be provided of six months’ clinical 
work in the roentgen-ray and electrical 
department of a hospital recognized by the 
committee for that purpose. 

These regulations are important. 
University of 
primarily a teaching body, and its exam- 
Inations are to test the result of the studies 
it provides and arranges. For all its degrees 
residence in the University is necessary; 
for its diplomas in all cases it provides the 
requisite teaching, and where It recognizes 
teaching for such diplomas outside its 


three 


courses of 


and elec- 
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boundaries, it insures that such teaching 
is satisfactory and according to its regula- 
tions. It frequently happens, however, that 
the committee gets requests from doctors, 
who claim to have done a greater or less 
amount of roentgen-ray work privately, or 
even in a hospital of some sort, to be allow- 
ed to take their chance of the examination 
without attending the qualifying courses, 
on the ground of inability to spare the 
necessary time, and to all such requests the 
answer Is that the University is a teaching 
and not merely an examining body. The 
class of hospital recognized for the neces- 
sary clinical work is also one of sufficient 
size, whose department is in charge of a 
specialist, who carries on no other medical 
work, even in private, and preferably one 
with a medical school wteachadl Here again 
the committee is frequently asked to 
recognize clinical work done elsewhere, and 
to this it consents only in cases where the 
work has been done in a hospital of high 
standing. In particular the committee 
invariably declines to recognize roentgen- 
ray work done in a field hospital during the 
war, on the ground of its limited scope. 
On the other hand, the Senate made 
temporary provision for the taking of the 
diploma by specialists of established repu- 
tation, the nature of whose claims in this 
respect were to be approved by the com- 
mittee, and who were to submit a thesis. 
This privilege was withdrawn at the close 
of the academic year, September 30, 1925. 
On the whole, as a purely tempor: ry pro- 
vision, it has worked well, and many emi- 
nent radiologists and electrologists have 
received the diploma and conferred as 
much distinction upon it as they have 
received, but the committee has frequently 
had the ungracious task of refusing a 
candidate the privilege of submitting a 
thesis. Moreover, the thesis itself has to be 
submitted to two independent referees, 
whose reports, of course, carry such weight 
with the committee, and a not inconsider- 
able number of candidates, otherwise 
eligible, failed to realize that the standard 
required in such a thesis was necessarily a 
high one, that it must be an actual contri- 
bution to our knowledge, showing original 
observation or research, and not a second 
hand compilation, and were disappointed 
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at the ultimate refusal of the diploma. It 
may be noted also that the committee 
themselves have not a free hand in this 
matter, as their recommendations, with 
the thesis, and the referees’ reports, had to 
be submitted to a still higher body in the 
University, in this case the Special Board 
for Medicine, for approval before being 
recommended to the Senate. It is to be 
noted that in no case has the committee’s 
recommendations been refused. 

With regard to the actual teaching, the 
Committee drew up a syllabus, which has 
remained practically unaltered, and will 
be found printed in extenso at the end of 
this article. It will be noted that a broad 
knowledge of physics is required, but that 
throughout its special applications to 
radiology and electrology are kept in view, 
and that in the latter “subjects particular 
attention is paid to anatomy, physiology, 
and pathology from a roentgen-ray stand- 
point. In the courses given at Cambridge, 
for instance, lectures on the physiology and 
pathology of nerve and muscle are given 
before their electrical reactions and treat- 
ment are dealt with, and again students 
are shown and handle in the museum bones 
showing pathological conditions, and are 
instructed as to their characteristic struc- 
ture and morbid development, before being 
taught to interpret these conditions in a 
roentgenogram masked by living tissues. 

In Cambridge the courses are compressed 
into three months’ teaching, the courses in 
physics and in radiology running concur- 
rently, with three lectures a week in each 
subject. Clinical instruction is also given 
daily at the hospital, with special reference 
to the preceding lectures, and questioning 
of the candidates, so that instruction is 
made practical throughout. 

At the end of these three months, candi- 
dates go to London for the remaining three 
months, attaching themselves to any recog- 
nized hospital they may choose, but receiv- 
ing special demonstrations and _ lectures 
from prominent radiologists at various 
leading hospitals once or twice a week, 
thus gaining a wider experience. The 
Committee also recognizes complete 
courses carried out on similar lines in 
London under the auspices of the British 
Institute of Radiology except that the 
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lectures in both subjects are spread out 
over the whole six months. These courses 
are largely attended by those resident in 
London, as well as a larger contingent from 
all countries. It is hoped to arrange similar 
courses in other large centers of population 
such as Manchester or Edinburgh, but the 
Committee feels strongly that it is no use 
holding courses of instruction where there 
are insuflicient candidates to insure ade- 
quate and interested teaching. Moreover, all 
concerned in the advancement of radiology 
feel that the unnecessary ee of 
diplomas or examining bodies would be a 
profound mistake, as the number of « bon 
dates desiring to take such a course is 
limited, an undue competition of this sort 
would lower the standard and make no 
diploma self-supporting or authoritative. 

For the Cambridge diploma, all the 
examinations are held in Cambridge, and 
the standard is a high one, though it is of 
course recognized that the possession of the 
diploma is evidence of adequate teaching 
only, and that only experience 
experience. 

Finally, the diploma has been instru- 
mental not merely in providing such ade- 
quate teaching, or such qualification, 
without which tt is now difficult to obtain a 
hospital appointment, and will soon be 
difficult to obtain private radiological or 
electrological practice, but has unquestion- 
ably greatly raised the status of workers 
in this difficult and highly specialized 
branch of medicine, and it has largely 
assisted in the endeavor to build up a 
School of British Radiology, and in bring- 
ing together in a common and _ unselfish 
purpose British radiologists. Two things 
still remain, the establishment on a firm 
basis of the British Institute of Radiology 
in London, as a center of radiologists in 
England, as a place for bringing us more 
into touch with radiologists from other 
countries, more especially from our colonies 
and from the United States; and the 
establishment on a modest scale in Cam- 


can clve 


bridge, with its unequalled scientific 
resources, of a school of experimental 


research in the subjects dealt with by the 
diploma. 
The aims of 


the 


original committee 


formed in 1917 have materialized in several 
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directions. The establishment of a diploma 
at Cambridge University followed 
quickly by a similar qualification at 
Liverpool. University, where the teaching 
in radiology is in the capable hands of C. 
Thurstan Holland. This diploma is 
obtained by examination after a recognized 
course of training. 

In the near future a diploma in radi- 
ology will be granted by 


was 


Edinburgh 
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medicine, and radiological centers are 
preparing syllabuses for the purpose of 
meeting the needs of the medical student. 
Teachers of anatomy are already using 
radiological material largely in the ordi- 
nary teaching of their subject. Anatomical 
schools are installing roentgen-ray outfits 
for the investigation of normal anatomy, 
particularly the details of the bones and 
joints, and the development of the epi- 


British Institute of Radiology, London,W. I. Architects: Messrs. Walker and Harwood. Contractors: Messrs. J. 
P. Williams. Celotex used on walls for sound correction and insulation. 


University. In this ancient school of learn- 
ing, with its unrivalled facilities for teach- 
ing in physics, medicine and surgery it 
should be possible for students to acquire 
practical sides of the work. A large new 
department of radiology is being organized, 
at which it will be possible for students to 


acquire a thorough technical knowledge of 


all branches of the work. This has been 
up to the present a great difficulty in the 
teaching of radiology in this country. 

In the near future teaching in radiology 
will be compulsory for all students of 


physes, etc. Coordination between radiolo- 
gists and other teachers at the medical 
schools is essential if the most is to be done 
that is expected in these developments. 
The instruction of the student will neces- 
sarily be elementary, but short courses of 
instruction on lines similar to those already 
instituted for the diploma students, but 
more elementary in character will be 
required. Particularly must the student 
be taught the importance of a competent 
expert knowledge in the interpretation of 
roentgenograms. Above all he must be 
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taught that roentgenological methods are 
an important aid to diagnosis, which 
should always be used together with 
clinical methods. 

An important objective of the original 
scheme has up to now been only partiaily 
achieved. At a number of centers of 
research and teaching, research in radi- 
ology is being actively pursued. This is 
to some extent under expert con trol but 
a research center in radiology is. still 
required. The British Institute of Radi- 
ology has so far only been able to supervise 
teaching, but as soon as possible it is 
hoped to undertake the organization of 
research in collaboration with then research 
bodies. 

A further aim will be to get in touch with 
research and organizing bodies in other 
countries, to arrange for exchange of 
students and lecturers for stated periods. 


THE UNIVERSITY OF LIVERPOOL 
FACULTY OF MEDICINE 


Medical 


*Diploma in 
Electrology 


Radiology and 


ORDINANCE 


The University shall grant a Diploma 
in Medical Radiology and Electrology 
([D.M.R.E.], which shall be awarded in 


pursuance of a resolution of the Senate. 


REGULATIONS 


1. Candidates, before admission to the 
examination for the Diploma in Medical 
Radiology and Electrology, shall be 
required to furnish certificates of (a) 
possession of a registrable qualification 
approved by the University of Medicine 
and Surgery; (b) attendance on courses 
of instruction approved by the University 
in the following subjects: 

(a) Physics: Lectures and Laboratory 

work—two half days a week 
Two terms. 

(b) (2) Radiology and (11) Electrology, 
during six months in the X-ray 
and Electro-therapeutic Depart- 
ments of a Hospital or Hospitals. 

*As the numbers in each course of tuition will be limited, 
andidates must make early application for admission to Mr 


T. 
C. TuHurstan D.L., Ch.M., M.R.C.S., L.R.C.P., 43 
Rodney Street, Liverpool. 
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2. The subjects of the examination for 
the Diploma shall be: 

A. Physics. 

B. Radiology and Electrology. 

Candidates may take Parts A and B 
separately. 

3. The examination for the Diploma 
shall be held in March each year. 

4. The fee on admission to the examina- 
tion for the Diploma in Medical Radiology 
and Electrology shall be £5 5s., and for 
each subsequent examination £3 3s. If 
Parts A and B are taken separately, the fee 
for examination in each part shall be £3 33s. 

5. The fee on admission to the Diploma 
in Medical Radiology and 
shall be £1. 


COURSES FOR THE DIPLOMA IN 
MEDICAL RADIOLOGY AND 
ELECTROLOGY 
(Note.—These commence during 
first week of October each year). 


Electrology 


the 


PHYSICS 

Lectures and demonstrations two halt 
days a week. Two Terms. 

X-RAY DEPARTMENT 

Practical instruction in X-Ray work and 
in Radium Therapy in the Royal Infirmary 
daily. Two Terms. 

Course of lectures, at hours to be ar- 
ranged, by Mr. Thurstan Holland. Two 
Terms. 


ELECTRO-THERAPEUTIC DEPARTMENT 

Practical instruction Electro-Ther- 
apeutic work in the Royal Infirmary daily. 
Two Terms. 

Course of demonstrations, at hours to 
be arranged, by Mr. C. B. 


Two Terms. 


Alexander. 


FEES FOR THE D.M.R.E. COURS! 
Fees for the D.M.R.E. courses: £24 
5s. including registration fee. 

COURSE OF STUDY FOR THE 
CAMBRIDGE DIPLOMA IN 
MEDICAL RADIOLOGY AND 

ELECTROLOGY 


The Course of Study for the Diploma 
extends over a period of not less than 
six months, 


| 
| 
| 
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The Course of Study embraces (1) a 
Lecture Course with practical work; 
(2) Clinical Instruction. 
The Lecture Course: 
Part I. (a) Physics; (b) Electro- 
technics (and Photography). 


) Part II. (a) Radiology Radio- 
diagnosis, Radio-therapy); (6) 
| Elect rology (Electro-diagnosis, 
Electre -therapy 
SYLLABUS OF SUBJECTS 
PART I. 


(a) Puysics. 

Electrostatics. 
Charge 
pulsion 
Frictional 
Induction 


Fundamental ideas o 
Laws of Attraction and Re- 
Potential and Capacity 

Electricity Electrostatic 

Influence Machines. 

Electric Currents. Distribution in Circuits 
Magnetic Effects—Measurement 

and Detection of Electric Currents 
Galvanometers Ammeters —Ohm’s 
Law—Generation of Heat by Elec- 
tricity — Electrolysis— Primary and 
Secondary Batteries—The transmis- 
sion of Electricity through Solids, 
Liquids, Gases and Animal Tissues. 
Electromagnetic Induction. Production of 
Induced Currents—Relations existing 
between Primary and Secondary Cir- 


cuits—Induction Coils and Trans- 
formers. 
Radiation. Heat—Visible Rays—Ultra- 
I violet Rays—Sources and Methods 
of Production. 
X-rays. Their Production—Their place 
in the Spectrum—-Relation between 


Wave-length and Penetrating Power 
Laws relating to the Absorption of X- 
rays by various substances, metal, bone, 
tissues, fluids, etc.—Characteristic X- 
rays—Scattering of X-rays 
X-ray Tubes and Valves—Principles 
of X-ray Le calisation and Stere« ISCOPY 
Protection against X-rays. 
Radio-activity. Properties of the different 
rays emitted by Radium and other 
radio-active bodies—The Laws 
cording to which such 
absorbed by different substances 
Secondary rays excited by alpha, 
beta and gamma rays.—Transforma- 
tion of Radio-active substances. 


rayS are 
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(b) ELECTRO-TECHNICS. 


Production of currents, direct and alter- 
nating—Sources of supply. 

Construction and action of motors and 
dynamos—Action and _ construction 
of induction coils and high-tension 
transformers —Interrupters—Produc- 
tion of galvanic, faradic and dlia- 
thermic currents—Theory of electric 
condensers—Nature of condenser dis- 
charges—Production of high  fre- 
quency currents—Large Power Static 
Machines. 

Photography. 
action and 
ditions for 
Intensifiers 
of printing 


Theory of Photographic 

Image formation—Con- 

Development—Action of 

and Restrainers—Modes 

Enlargement. 

PRACTICAL COURSE. 

Simple Experiments in_ Electrostatics. 
Measurement of Current—Voltage 
Resistance and Heating effects—Ex- 
periments illustrating laws of induced 
currents—Use of Electroscopes and 
Electrometers for measuring Ionisa- 
tion Currents due to X-rays, Radium 
Ultra-violet Rays—Induction 
Coils and Transformers—Methods of 
production of high vacua—Generation 
of Cathode and X-rays—Measure- 
ment and Absorption of X-rays and 
the Rays from radio-active substances 

Preparation of Radium Emanation 
Applicators—Precautions in use of 
Radium and X-rays. 

Demonstration course in Electro-technics 
in the subjects detailed in Section (6) 
above. 

A knowledge of Physics equivalent to the 


first medical examination is expected on the 


part of candidates entering for the above 
course, and they are recommended to obtain 
supplementary instruction by attending a 
course in elementary physics. 


PART Il. 


a) RapImoLocy. 


General Anatomy and Histology with spe- 
cial reference to Radiology. Topogra- 
phical anatomy—Bones and Joints— 
Epiphyses and Development of bones 


: 


The normal chest in Childhood and 
Adult Life—Abdominal Organs—Uri- 
nary Tract—Special Regions—Skull 
Spinal Column—Pelvis—Teeth. 

Morbid Anatomy with special reference to 
Radiology. Inflammation and repair, 
with special reference to bones and 
viscera—Atrophy and Hypertrophy 
Special Infective Diseases, e.g., tuber- 
culosis, osteo-myelitis, syphilis, actino- 
mycosis—Developmental anomalies 
Tumours, their classification and char- 
acter— Diseases of special organs and 
tissues to include: classification and 
differential diagnosis of diseases of 
bones and joints, fractures and dislo- 
cations, diseases of lungs and pleura, 
heart and circulatory system, gall 
bladder, liver, oesophagus, stomach 
and duodenum, small intestine, appen- 
dix, colon, rectum, kidney ureter and 
bladder, ductless glands, skin. 

Radio-diagnosis. Fractures of bones and 
dislocations of joints, diseases of bones 
and joints with differential diagnosis 
Examination of lungs and_ pleura, 
heart and aorta, the alimentary sys- 
tem, the urinary system, skull and 
accessory sinuses—New Growths 
Teeth— Radiographic technique- 
Localisation of foreign bodies. 

Apparatus used in Radiography and Radio- 
Therapy. Arrangement and Organisa- 
tion of an X-ray department. 


RADIO-THERAPY. 


X-ray Therapy. Special considerations of 
apparatus—Measurement of Dosage 
Methods of Filtration—Superficia! 

and deep therapy. 
The action of X-rays on normal tissues, 
pathological tissues, micro-organisms. 
Treatment of diseases of the skin, new 
growths, gynecological conditions, dis- 
eases of the ductless glands, anaemias, 

leucocythemia, etc. 

Radium Therapy. Methods of application 
of radium and radium emanation and 
other radio-active substances. The 
principles of dosage, factors affecting 
the results of treatment. 

The action of radium upon normal 
tissues, pathological tissues, micro- 
organisms. 
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The therapeutic value of radium ema- 
nation water and solutions of radium 
salts. Treatment of diseases of the skin, 
new growths, gynecological conditions, 
diseases of the ductless glands, anae- 
mias, leucocythemias, etc. 

Forms of light and beat Treatment. 


(b) ELecrro.ocy. 


Electro-diagnosis—Elementary Physiology 
and Pathology of muscle and nerve 
Reaction of degeneration—The use of 
Electrical currents for Diagnosis. 

Electro-therapy—History—The mode ot 
action of Electricity on the body 
Treatment of degeneration—The use 
of Electrical currents for Diagnosis. 

Electro-therapy—History—-The mode ot 
action of Electricity on the body 
Treatment of Diseases—The ditferent 
forms of Electric Current used in 
Medicine—Sources of Supply—The 
Body as a conductor of Electricity 
The action of the direct current on the 
body—lonisation, medical and surgical 

The action of interrupted and other 
modified currents on the body—Use 
of these currents for purposes of 
stimulation of tissues—High frequency 
currents, their production, action and 
uses—Diathermy—Static Electricity, 
production, action and uses—Light 
Morbid conditions for which 
tricity has therapeutic action. 


Elec- 


CHICAGO ROENTGEN SOCIETY 


At the annual election of the Chicago 
Roentgen Society the following officers 
were chosen for the coming year: President: 
Dr. Edward S. Blaine; Vice-President: Dr. 
W. T. Bronson; Secretary-Treasurer: Dr. 
Robert A. Arens; Executive’ Board: 
Dr. E. L. Jenkinson, Dr. Benjamin H. 
Orndoff, and Dr. M. J. Hubeny. 

A very successful year under the leader- 
ship of Dr. Jenkinson has just closed. 
During this time several new members 
have been added and a new constitution 
adopted which enables .the Society to 
go forward with renewed energy in further- 
ing the interests of roentgenology. 
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NEW ENGLAND ROENTGEN RAY 
SOCIETY 

At a recent meeting of the New England 
Roentgen Ray Society the following officers 
were elected for the coming vear: President: 
Dr. P. H. Cook, Worcester, Mass.: Vice- 
President: Dr. C. H. Jennings, Fitchburg, 
Mass.; Secretary-Treasurer: Dr. M. C. 
Sosman, Peter Bent Brigham Hospital, 
Boston, Mass.; Member of Executive 


BUFFALO RADIOLOGICAL 
SOCIETY 

The Buffalo Radiological Society was 
organized on May 24, with the 
following officers: President: Dr. Chester 
D. Moses: Vice-President: Dr. J. W. Bay- 
liss; Secretary-Treasurer: Dr. Joseph S. 
Gian-Franceschi, 610 Niagara St. 

The society meet on the second 
Monday of each month except during the 


1926, 


WIil 


Committee: Dr. Fred Eveleth, Concord, Summer, the place of meeting to be selected 
N. H. by the host. 
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BOOK REVIEWS 


DIGESTION 


Hugh MacLean, 


\MIODERN VIEWS ON 


DisEASE. By 


AND GASTRIC 


M.D., D.SC., 
M.R.C.P., Professor of Medicine, University 
of London, and Medical 


Director of the 
Thomas’s Hospital; 

Physician to the Mu 
Consulting Chemical Pathologist 


Clinic, 
Consulting 
Pensions; 


to St. Thomas’s Hospital. Cloth. Price, 
4.00. Pp. 170, with I 4 charts nd 23 
figures. New York: Paul B. Hoeber, Inc., 
19206. 


‘| he chief attraction ol this CONCISE treatise 


ol 170 pages is that it represents the ; uthor’s 
original experience and opinion. This work 


may very fairly be accepted as representative 
of the modern views on digestion gastric 


disease. In this connection, it Is retreshing to 


note that the worn-out theories of acid control 


ol the pylorus and the secretin control of 


pancreatic activity 


are properly appraised and 
discarded. 


In the section on physiology, considerable 


emphasis is placed on the importance of the 


regurgitation of pancreatic secretion into the 
stomach during normal digestion. In Mac- 


Lean’s opinion, interference with this regurgi- 
tant mechanism may lead to marked 
disturbance. 

The chapter on the test meal clearly 
written, and the technique is carefully 
explained. It is to be noted that the British 
workers apparently prefer to convert the aci 


functional 


acid 


Honorary 


figures from the Jaworski “‘degrees,”’ 


which we are familiar, to actual 


with 
“percentages” 
of HCl, which would appear to be an unneces- 
sary mathematical I no obvious 
advantage. As to the use of the fractional test 
meal, we agree that its 
is unessential. 
Undoubtedly, the most important 
parts of the book is the chapter on carcinoma 
of the stomach. Here the 
“coup de grace” to the 


exercise with 


routine employment 


One ot 


gives the 
untenable hypothesis 
that carcinoma habitually arises on the basis 
This is very deftly 
achieved by the simple method of comparing 
the duration of both diseases: 
In cancer, there is an average previous historv 
of six and a half months, 
history of seven years. 
An important contribution in this chapter 
is the author’s original work on the significance 


author 


of chronic gastric ulcer. 
symptoms in 


in ulcer, an average 


of lactic acid in cancer cases. Contrary to the 
accepted opinion, he finds that this substance 
occurs in the majority of cases long 


before there Is any obstruction whatev er. He 


great 


therefore regards its presence in the stomach 
under these circumstances as practically diag- 
nostic of malignancy. 

In the chapter on diagnosis, we would ques- 
tion MacLean’s dictum that the 
definite local tenderness at 


presence of 
removes the 
case from the category of functional dyspepsias. 
We regard such tenderness, particularly in 
the epigastrium, as the rule, rather than the 
exception in all under-nourished 
so-called plexus tenderness). 


once 


asthenics 
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We now come to the chapter on roentgeno- 
logical examination. This was written in collab- 
oration with Dr. Geoffrey Fildes, roentgen- 
ologist to St. Thomas’s Hospital, London, who 
furnished all the roentgenograms in the book. 
The films are well selected and well reproduced. 
One statement we could question, namely, 
that pyloric growths do not cause obstruction 
as often as extragastric factors. 

In the diagnosis of neoplasms of the cardiac 
end of the stomach, mention is made only of 
the prone and supine positions for demonstra- 
tion of the “filling defect.” In our experience, 
the best results, especially in early and high 
lesions, are obtained, not from seeking the 
filling defect in the barium shadow in the reclin- 
ing posture, but by actual visualization of the 
tumor shadow as it encroaches on the inner 
aspect of the stomach bubble in the standard 
erect position of the patient. 

The book is to be recommended. 


Joun L. KANTor, M.D. 


THe Tecunic oF Orat RapioGRApHy. By 
Clarence O. Simpson, M.D., D.D.S., F.A.C.D., 
St. Louis, Mo. Cloth. Price, $5.00. Pp. 207, 
with 165 illustrations. St. Louts: The C. V. 
Mosby Co., 1926. 


Many volumes have been written on the 
subject of oral diagnosis and dental roent- 
genography, but this is the first book to be 
published which has for its main purpose the 


Book Reviews 


description of an exact technique in making 
intraoral examinations. The author does not 
try to cover the fields of roentgen-ray physics 
or interpretation. There are chapters devoted 
to extraoral and sinus examinations and a 
short chapter on equipment, but the main body 
of the book is taken up with the description, 
supported by numerous illustrations, of an 
exact and methodical procedure in making 
dental roentgenograms. The book should be 
in demand as a textbook in dental schools, 
and is recommended to dental practitioners 
who desire to familiarize themselves with an 
orderly and systematic procedure for making 
oral roentgenographic examinations. 


L. M. CurisTIE, D.D.s. 
BOOKS RECEIVED 


ROENTGEN INTERPRETATION: A MANUA FOI 
STUDENTS AND Practitioners. By George W 
Holmes, M.p., Roentgenologist to the Massachusetts 
General Hospital and Assistant Professor of Roent- 
genology, Harvard Medical School, and Howare 


E. Ruggles, m.p., Roentgenologist to the Univer 
of California Medical School. Third edition, revised. 
Cloth, Price, $5.00. Pp. 326, with 226 illust 
Philadelphia and New York: Lea and Febige: 
Loca ANESTHESIA IN OTOLARYNGOLOGY and RuHIN- 
oLouy. By James Joseph King, A.B., M.p., Assistant 
Surgeon in Otology, New York Eve and Ear Infirmary 
Consulting Otolaryngologist to the French Hospital 
Attending Laryngologist to the New York Hospital fo: 
the Ruptured and Crippled; Surgeon to the Tonsil 
Hospital, N. Y. Edited by Emil Mayer, .p 
Chairman, Research Committee on Local Anesthes 
Cloth. Price, $5.00. Pp. 205, with 21 illustratior 
New York: Paul B. Hoeber, Inc., 1926. 


Subscribers to THE AMERICAN JOURNAL OF ROENTGENOLOGY AND RapiuM THERAPY 
visiting New York City, are invited to make the office of THe JourNat (76 Fifth Avenue, 
New York) their headquarters. Mail, packages or bundles may be addressed in our care. Hotel 
reservations will gladly be made for those advising us in advance; kindly notify us in detail as 
to requirements and prices. List of operations in New York hospitals on file in our office daily. 
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INTERNATIONAL ABSTRACTS OF ROENTGEN 
AND RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 


Hasse, Epwin, and Smitn, Lester A. Unusual 
bile duct visualization by roentgenograms of 
barium meal. J. Am. M. Ass., Feb. 13, 1926, 
Ixxxvi, 476-478. 

A report Is given of a case occurring in a man, 
aged seventy, who was admitted with the com- 
plaint of pain and cramping in the upper right 
quadrant of the abdomen. Films of the gall- 
bladder taken directly were negative. After 
a barium meal, slight prepyloric roughening 
could be seen with inconstant visualization of 
the ampulla of Vater, with the patient in the 
erect position. In the prone position an unusual 
condition was found. The barium was seen to 
have left the duodenum and to have extended 
upward to form an irregularly rounded shadow 
in close proximity to the duodenal bulb in the 
usual position of the gall-bladder, but smaller 
than the gall-bladder. As the gall-bladder 
filled with the intermittent filling and emptying 
of the duodenum, the cystic and then the right 
and left hepatic ducts became visible. The 
common duct was then gradually visualized 
down to the ampulla, and as the barium passed 
like a flow of bile down to the ampulla, there 
was also a back flow into the smaller hepatic 
ducts. The evidence as found on the screen and 
in stereoscopic films indicated that the biliary 
tract had filled through 


a fistula between the 
duodenum and 


gall-bladder. Films two and 
four hours later showed considerable barium 
remaining in the minor hepatic ducts 
moderate amount | 


and a 
After 


traces of 


in the common duct. 
twenty-four and forty-eight hours 
barium were still visible in the small ducts. 
The conclusion from the roentgen-ray findings 
was that gall-bladder disease had been followed 
by spontaneous cholecystoduodenostomy. 

The bile ducts are probably filled in a similar 
manner by duodenal contents after meals, 
particularly when the patient lies down after 
eating. The retention of the barium in the ducts 
indicates that material with its accom- 
panying bacterial content must be present In 
the bile ducts at all times. In the present case 
this abnormality was probably present for five 
vears but had caused no functional change so 
far as could be determined by the usual liver 
function tests. 

Because of the age of the patient and his 
general condition an operative procedure was 
deemed inadvisable. A simple diet and a regular 


fe 


mode of living gave almost complete sympto- 
matic relief. 


HeiLe. The importance of the roentgen examin- 
ation in pylorospasm in children for diagnosis 
and permanent cure. Miinchen. med. Wchn- 
schr., Sept. 18, 1925, Ixxii, 586-1588. 

The emptying of the stomach is regulated 
by the pyloric muscle not so much through 
chemical effects of the gastric acidity, etc., 
as through the direct and indirect nervous 
responses. Spasm of the pyloric muscle arises 
therefore from constitutional factors. In the 
diagnosis of pyloric spasm with tumor the 
clinical picture will present vomiting, con- 
tinual loss in weight of the child, and modified 
gastric peristalsis; but the demonstration of 
the tumor by palpation is definitely possible 
only exceptionally. The roentgenogram is in 
such cases able to fix the diagnosis with cer- 
tainty. The clinical factor, together with the 
roentgenogram is able to furnish reliable 
grounds for operation. An important diagnos- 
tic point Is presented when the roentgenogram 
shows food passing through the pylorus 
immediately after a meal, because this does 
not occur In genuine spasm with tumor. 

Such cases of tumor are treated by the 
Rammstidt operation. A number of children 
have been thus treated, and subsequent exami- 
nations show that they have no tendency 
whatever to the clinical picture of pylorospasm. 
The pronounced nervous disturbances also 
disappeared after operation. The clinical picture 
in the after-examination gives no indication 
that the stomach after the Rammstadt 
operation returns to the normal condition with 
great slowness; but repeated roentgen exami- 
nations demonstrate, as a matter of fact, that 
many years pass before the stomach again 
resumes the completely normal function 
resembling the healthy stomach. In one case, a 
child examined five and a half vears after 
operation showed complete normal emptying 
of the stomach in three hours after a meal; 
other children, however, still show a pronounced 
gastric retention, so pronounced that one Is 
surprised that these children evince no gastric 
disturbances. 

It would therefore appear that the constitu- 
tional spasmophilic anlage in the operated 
infant represents the primary cause of the. 
disease, and in recovery is the last one to 
disappear. The pyloric tumor, on the other 
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hand, develops upon and with the spasmophilic 
anlage, the closure of the stomach outlet being 
caused by the tumor. 


KAstner, H. The deformation of the patella 
after fracture. Arch. f. klin. Chir., 1925, 
CXXXV, 714-718. 

The only thing that may be stated with 
certainty is that arthritis deformans may 
result after patellar fractures with or without 
operation. A report is given of a case occurring 
in a man aged thirty-nine, who showed a 
very unusual malformation of the patella after 
fracture. The original injury showed a trans- 
verse fracture with somewhat less than two 
fingers breadth separation of the parts. Later- 
ally the upper fragment showed a V-shaped pro- 
jection that appeared to have been torn out 
from the lower fragment. The fracture was set 
by operation, and about three weeks later the 
roentgenogram showed the fragments ideally 
adapted and in good position. The contour of 
the patella showed nothing peculiar except a 
slight thickening. There were, however, flaky 
condensations in the proximal and distal 
extension of the frontal surface of the patella 
belonging apparently to the quadriceps and 
patellar ligaments. The patient was released 
as cured, and examination five years later dis- 
closed a high grade deformity of the patella. 
The joint surfaces of the femur and tibia 
remained entirely unaffected so that the con- 
dition could not be termed a post-traumatic 
arthritis. The picture could better be described 
as an osteoarthritis deformans of the patella, 
because most of the changes occurred, not at the 
joint surface but rather in the extra-articular 
portion of the patella. The flaky spots observed 
soon after operation represented apparently 
new bone formation in the quadriceps and 
patellar ligaments, which subsequently devel- 
oped, so that the patella became very much 
enlarged and deformed, although the joimt 
movement was not interfered with. The patella 
was very much broadened and extended on 
both sides beyond the supracondylar portion 
of the femur. The patella was also considerably 
lengthened. The fragments of the fractured 
patella had been joined by a silver wire but it is 
not believed that the wire was of much signifi- 
cance in the new bony development. 


Lance, Sipney. The gall-bladder as revealed 
by the roentgen ray. J. Am. M. Ass., Dec. 
26, 1925, Ixxxv, 2021-2023. 

During the past four months tetraiodophenol- 
phthalein by the oral method was used in 
visualizing the gall-badder in 400 routine 
abdominal examinations. By improving the 
technique, the author has been able to obtain 


in the last 200 cases a distinct gall-bladder 


outline in more than go per cent of the norma! 
patients. Comparative study of the films 
obtained showed that the normal gall-bladdet 


varies greatly in location. It would seem that in 
the great majority of persons the gall-bladder is 
not in the gall-bladder region, as clinically 
understood. 

In 75 per cent of the cases it was found 
either partly or wholly below the lower limits 
of the hypochondriac and epigastric regions. 
Usually it descends into the umbilical region. 
The normal gall-bladder may also lie far to the 
right of the line separating the hypochondrium 
and epigastrium, as far outward as the axillary 
margin of the abdomen. This is of great clini- 
cal importance. The low gall-bladders fre- 
quently cast their shadows very close to the 
spine and in some instances overlap it. It is 
therefore necessary in many instances to rotate 
the body slightly to the left in order to obtain 
the gall- bladder sh: idow, but this is not always 
completely successful. 

In a study of the mobility of the gall-bladder- 
it was found that the excursion is least in well, 
nourished or stout persons having good muscu- 
lar tone. In thin, relaxed persons the difference 
between the erect and recumbent postures is 
often surprisingly great, sometimes as much as 
3 or 4 inches. Of course a certain part of thi 
excursion Is due to the movement of the liver 
and the diaphragm, which always accompanies 
changes in posture. 

A diseased gall-bladder whose fundus reaches 
to or extends below the navel may clinicall, 
simulate a diseased appendix; and if very low, 
it may even simulate disease of the right ovary, 
in women. Roentgenologists in making roent- 
genoscopic palpations of the abdomen usually 
palpate too high for the gall-bladder. The 
hepatic flexure is not a safe guide because 
the gall-bladder will frequently descend along 
the mesial aspect of the hepatic flexure to come 
in contact with a sagging transverse colon. 

A very interesting condition is that in which 
the gall-bladder outline shows only faintly 
and is not of uniform density but has one o1 
more dark areas. These dark areas have been 
proved to be transparent gallstones which 
prevent the dye from completely filling out the 
gall-bladder. 

The fact that In approximately 10 per cent 
of normal cases the gall-bladder may fail to 
show would lead to a possible error of 10 per 
cent. Repetition of the test in doubtful cases 
may, however, reduce this percentage. It is 
also possible that some of the visualized gall- 
bladders which are reported normal may be 
found to be diseased. Much clinical study and 
further statistical observation are necessary 


} 


| 


the final diagnostic this 
method can be definitely stated. In the present 


group ol cases the few patients reported 


before 


accuracy Ol 


normal 
that came to operation later disclosed no error 


in the original diagnosis. Of those cases in 


which the gall-bla Ider failed to cast adow 
and a gall-bladder lesion was reported o1 one 
error was noted, but again the number of cases 
operated upon was not very great. In all the 


operative cases in which gallstones were reported 
eallstones have been found. In those cases in 


which a preliminary roentgenogram has shown 
the presence of gallstones, the subseq lent dve 
test has shown either a failure of the gall- 
bladder to fill or a famt gall-bladder shadow. 

It has been uniformly found that the gall- 


In the presence ol 


bladder will fail to visualize | 


jaundice Irrespective of whether the indice 
is obstructive or infectious. No untoward 
effects have been observed follow the 
administration of the dve to jaundiced patients. 

In every case in which a gall-bladder tails 
to visualize it 1s of prime importance make 
an immediate roentgenoscopic examination of 
the abdomen to search for undissolved capsules. 
If the majority of the capsules are found 
undissolved the test should be repeated 
second or even a third time. 

Irrespective of the thickness of the abdomen 
all roentgenograms otf the dve-fille vall- 
bladder have shown an_ unusual! stinct 
outline in the right kidney due possibly to the 
presence of a small amount of the dye the 
kidney. The gall-bladder shadow m e well 


above the kidney shadow, may lie directly in 
front of the renal pelvis, or may be mesial or 


external to the kidney outline. Not intreq 


ently 
the gall-bladder shadow has been fo well 
below the renal pel is or even below the lower 
pole of the kidney. Gallstone shadows may 


therefore be much lower than the sl! 


renal calcull. 


aows ol 


LAPENNA, MARINO. A 


peculiar roentgen opa- 

city ol the calcaneus in tuberculosis. Arch. 

di radvol., Naple September-( Ictobel 


l, 741-743. 
he usual roentgen picture of tu 


ulOSIS 


of the bones shows a clear zone with irregular 
and not very clear outlines, in which the normal 
trabecular structure cannot be seen on account 


ot decalcification; there Is little or no condens- 


ing peripheral osteitis and little or no periosteal 

reaction around the lesion. It is rare for 

tuberculosis to cause Increased densit ot bone 


with demarcation of sequestra. This process, 
which is peculiar to non-tuberculous forms of 
osteomyelitis is found in tuberculosis only in 
two types of short bones, and 


entzeno- 


the vertebrae 
I 


the calcaneus. It has been described r 
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logically in the vertebrae as Ivory vertebra or 
black tuberculous vertebra. 

lapenna describes a case in the caleaneus 
in a man aged thirty. He had no family or 
personal history of tuberculosis. About thirteen 
attacks of 
pain in the malleoli on the left side without any 
visible external Later there 
swelling, which extended to the nterior part 
of the foot, and limitation of motion because 
of the pain. Roentgen examination showed a 
large opaque zone which almost all 
the calcaneus except the large tuberosity, and 
which was surrounded by 


months ago he commenced to have 


change. was 


I 
4 


occupied 


a rarefied clear zone. 
The dense zone, which was absolutely compact 
anteriorly, decreased density 
posteriorly where trabeculation could be seen 
in places. The dark zone was irregularly ovoid 
with clear outlines. Below and back of the 
tuberosity there was thickening of the pert- 
osteum. There was opacity of all the mnterarti- 
cular spaces of the tarsus, particularly that 
between the astragalus neus. There 
was rarefaction of the bones of the tarsus, more 
particularly of the astragalus and cuboid and 
of the proximal epiphyses of the first two meta- 
A diagnosis was made of tuberculosis 
of the calcaneus and osteoarthritis of the tarsus. 


Mikulicz resection was performed; the tuber- 
have extended 


somewh it in 


and calica 


tarsals. 


culous found to 
along the sheath of the tendon of the flexor 
hallucis. Curettage and cauterization with 
the electro-cautery. ~The anatomical specimen 
showed the large sequestrum of the calcaneus 
surrounded by a 


tuberculous granulations. 


pre cess Was 


narrow rose-colored zone of 


The roentgen 


Radiol. 


LoreEY, ALEXANDER. 
the bronchial tree. 
1926, x11, 52-90. 


picture of 
med., February, 
The lung outline shown in the ordinary 
roentgenogram is not the shadow of the bronchi 
but that of the blood vessels. The ramifications 
of the bronchi are not visible normally because 
there is not sufficient contrast, but in a pneu- 
monia that Is not too massive, especially in 
children, they may be seen in the opaque area, 
not as parallel stripes of shadow but as a 
negative shadow, like the trachea. To make 
for purposes of 


the bronchi sufficiently visible 
diagnosis it is necessary to fill them with a 
contrast medium. 

Lipiodol or iodipin, the two being practically 
the same form of todized oil, is used for contrast. 
The patient, after having fasted for six hours 
Is given 0.01 to 0.015 gm. morphin subcutane- 
ously. A half hour later the mouth and palate 
are anesthetized by powdering with anestesin 
while the pharynx and larynx are painted with 
5 per cent. cocain. The trachea is then injected 


| 
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with 1 or 2 c.c. of 10 per cent alipin, with the 
patient lying on the side to be examined so as 
to anesthetize the bronchi of that side. When 
anesthesia is complete a sound resembling a 
small Nelaton catheter with a lead weight on 
the end of it is introduced between the vocal 
cords, under the guidance of a laryngeal mirror; 
the position of the lead weight is determined on 
the screen and when it is in the desired posi- 
tion the iodipin is introduced with an ordinary 
syringe. About 10 to 20 c.c. is sufficient with 
normal bronchi; as much as 60-70 c.c. may be 
required if there is bronchiectasis. There is no 
danger in the introduction of the iodized oil 
itself, but great care must be exercised not to 
use too much cocaine and not to allow the 
patient to swallow any of it. In 3 cases the 
author has had serious signs of cocainism with 
temporary paralysis of respiration, epilepti- 
form spasms and hallucinations. 

More than 8o patients were examined by this 
method. The best field for its use is in bron- 
chiectasis. There are three different forms of 
bronchiectasis: (1) a diffuse dilatation of all 
the medium sized and small bronchi in elderly 
people with emphysema and chronic bronchitis; 
(2) cylindrical bronchiectasis; the medium 
sized and small bronchi are irregularly dilated 
and end in small cul-de-sacs; (3) saccular 
bronchiectasis; the medium sized and small 
bronchi are normal in size but end in little 
sacs. Roentgenograms of these different forms 
are given. These little dilatations pass gradu- 
ally into large bronchiectatic cavities. Such a 
large cavity was shown by the todipin method 
in a case where it was not visible by ordinary 
roentgenography and gave no clinical signs 
because it was in the center of the lower lobe 
and surrounded by perfectly normal tissue. 
In the cirrhotic forms of tuberculosis the iodi- 
pin method gives a clear picture of the dis- 
placement of the bronchi. Caseous bronchitis 
for the most part gives a slight, uniform, diffuse 
dilatation with a nodular appearance now and 
then. A negative picture does not necessarily 
exclude cavity, as some authors maintain, for 
cases have been known of cavities shown 
beyond doubt by clinical signs in which the 
surrounding bronchi filled with todipin but the 
cavity did not. Roentgenograms taken before 
and after pneumothorax show the efficacy of 
the treatment. Iodipin adheres to the wall of 
the trachea and shows compression by goiter 
or tumor. Bronchial carcinoma shows an 
interruption of the bronchial shadow. In one 
case where the clinical and ordinary roentgen 
picture was that of bronchial carcinoma the 
iodipin roentgenogram showed the bronchus 
normal and within a few weeks the shadow had 
almost disappeared. The todipin method is 
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also of value in studying the normal trachea 
and bronchi. 


Nicuots, B. H. Kidney stone as a diagnostic 
problem. J. Am. M. Ass., De 
1871-1876. 

In many cases kidney stones are not dis- 
covered on account of insufficient or atypical! 
symptoms. Pain seems to be the most con- 
stant symptom and was present in 86 per cent 
of a series of 164 patients. Next in order of 
frequency comes pyuria, which was present in 
77 per cent, and then hematuria, found in 44 
per cent of the cases. There seems to be a mark- 
edly higher incidence in males—63.4 per cent. 
Stone was associated with hydronephrosis in 
25 per cent of the cases. 

Roentgenograms were taken of capsules filled 
with various salts found in kidney calculi in 
order to determine the relative opacity of these 
salts. This study shows that uric acid has the 
lowest density, followed by urea, ammonium 
phosphate, magnesium phosphate, calcium 
carbonate, calcium oxalate, calctum phosphate 
and calcium bromide. Cystine and xanthine 
were not studied. 

Fortunately for the roentgenologist, most 
calculi that have been present for some time 
in the kidney have incorporated phosphate or 
calctum oxalate in their formation, the high 
density of which is of material aid in their 
recognition. On the roentgenograms these 
stones show a density far beyond that of the 
surrounding kidney tissues; they are irregular 
in outline and usually multiple. Calcium oxalate 
stones give a very distinct roentgen shadow, 
and as they are a secondary formation they 
are usually large. 

With modern methods of examination a large 
majority of kidney stones may be apprehended 
as suspicious shadows on the primary exami- 
nation. In all cases both kidneys should be 
examined. Shadows outside the kidney that 
may be confused with kidney calculi are gall- 
stones, calcified glands, retroperitoneal and 
mesenteric enteroliths, dense bone in the tip 
of a lateral vertebral process, foreign bodies in 
the soft tissues, especially in the intestines, cal- 
cified venous aneurysms, warts on the skin, 
postoperative scar tissue, stones in the upper 
ureter, defects in the film, and broncholiths. 

Shadows within the kidney simulating stones 
are usually tuberculous calcifications. In a 
great majority of cases stereograms will rule 
out the extranephritic shadows. Calcified 
glands have a characteristic irregular appear- 
ance simulating calcifications in soft tissue. 
Repeated examinations will rule out gastro- 
intestinal shadows. The patient should be 


Cc. 12, 1925, Ixxxv, 


inspected at the time of examination for warts 
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other condition on the 
body which may cast a shadow. In 
doubt, two films will eliminate an artefact. 
Ureteral calculi can be determimed by cathe- 
terization of the ureters and by a ureterogram. 
Plain kidney films or a pyelogram may show 
whether or not the shadow ts within or outside 
the kidney. Tuberculous calcifications are 
characterized by multiple, irregular and widely 
separated shadows within the kidney outline. 
Differentiation between gallstones and kid- 
ney stones may In some cases be established by 
the general appearance of the shadows. Gall- 
stones usually produce 
circumscribed shadows 
have 


a lso 


or any surface of the 


Case of 


learly 
them 


more or less 
and many ol 
a relatively translucent center. They are 
more often multiple than are kidney 
stones, their arrangement corresponding to the 
shape and location of the gall-bladder. Kidney 
stones, on the other hand, are usually irregular 
in shape, their form often corresponding to 
that of the pelvi is or calvces; or In some Instances 
the stone may fill the pelvis and have branches 
that extend into the calyces. Shadows of kidney 
calculi are almost always of homogeneous 
density. Where the above signs fail, 
sary to utilize the principle o 
foreign bodies, making use of anteroposterior 
and posteroanterior exposures in order to 
identify the nature of the calculi. 


it is neces- 


The most valuable auxiliary measure is a 
pyelogram, which in the case of the kidney 
calculus will locate the shadow in the pelvis 


of the kidney. In the case of the gallstone, the 
shadow on the pyelogram will almost always 
lie outside of the kidney pelvis. It should be 
borne in mind that a patient may have both 
gallstones and a right kidney calculus. 


Pazzi, ERMANNO. Roentgen aries of horse- 
shoe kidney. Arch. di radiol., Naples, Novem- 
ber-December, 1925, 1, 857 867 


The symptoms of horseshoe kidney are not 
very characteristic and before the era of roent- 
gen examination It was rarely diagnosed unless 
diseased. Pazzi describes 


a case of uncompli- 
cated horseshoe 


kidney in a woman 
thirty-two, discovered by roentgen examina- 
tion. The isthmus connected the two upper 
poles, which is the more unusual form. 

Horseshoe kidney may be considered a form 
of torsion of the kidney, complete torsion being 
that form in which the kidney is turned on its 
axis so that the pelvis is turned away from the 
spinal column instead of toward it. 
pyelograms of the four normal types of kidney 
pelvis are given. In all of these types the pelvis 
is turned toward the spinal column and is more 
or less regularly triangular in form, and the 
ureter runs from it in a long tract parallel to 
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the spinal column. The calyces open into the 
pelvis, generally two large ones, an upper and 
a lower, with two smaller intermediate ones. 
The number and size differ but always their 
orientation with regard to the spinal column is 
the same, as they open into the pelvis in a 
centripetal direction and their mouths are 
turned toward the spinal column. 

Generally horseshoe kidney has the charac- 
teristics of rotation rather than torsion; the 
two pelves present themselves in a more or less 
sagittal direction, and no longer have a triangu- 
lar shape but an oblong one; many of the 
calyces also appear in a sagittal direction and 
look like round masses of varying size in the 
outline of the oblong pelvis while others keep 
their position and present themselves in a 
lateral direction. In these kidneys there is 
almost always a dilatation of the rotated pelves 
with a change in the arrangement of the calyces 
which are distributed in a median direction 
and the pyramids are arranged in a crown 
around the pelvis in two rows, anterior and 
posterior. There are various degrees of torsion 
of the kidney and the pictures may vary but 
they all differ from the normal pyelogram from 
the fact that in the latter the calyces are never 
taken in a sagittal direction. Pyelograms of a 
case of complete torsion of the kidney and one 
of the horseshoe kidney with the isthmus at 
the lower poles are given in illustration. 


Pazzi, ERMANNO. Roentgen study of a poly- 
cystic and calculous kidney. Arch. di radiol., 
Naples, November-December, 1925, i, 867 
672. 

A woman of thirty-five had turbid urine and 
pain in both kidney regions, worse on the left. 
Functional examination showed good function 
of the right kidney but function was abolished 
in the left one. Roentgen examination showed 
five calculi in the calyces and pelvis of the left 


kidney. The right kidney was lower than nor- 
mal and enlarged, the left one enlarged and 


somewhat irregular in outline. The surgeon 
performed capsular nephropexy of the right 
kidney and eighteen days later removed the 
polycystic left kidney. The right one was poly- 
cystic also but to a less degree. The author took 
a roentgenogram of the removed left kidney 
which showed the pyonephrotic cavity, the 
calculi, the cysts of various sizes and elongation 
of the calyces which has been described by 
other authors in polycystic kidney. In _poly- 
cystic kidney there is an abundant new forma- 
tion of connective tissue which takes the place 
of parenchyma in the parts of the kidney not 
invaded by cystic degeneration, and it may be 
that the elongation of the calyces is due to 


their impaction in this connective tissue. In 
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pyelograms of pyonephrotic kidney there is 
almost always a shortening and dilatation of 
the calyces instead of lengthening. The roent- 
genogram shows irregularities in the outline of 
the kidney caused by the cysts. The nodular 
outline may be palpated, but a similar outline 
may be given by kidney affected with tumor. 
But the pyelogram in tumor will show dilata- 
tion of the calyces rather than lengthening, and 
there will be marbling of the pelvis and calyces 
due to filling defects from invasion by the 
tumor. In tuberculosis the cavities are not 
clear; there is indistinctness, imbibition and 
calcification and there may be marbling of the 
calyces and pelvis. 


Peraccuia, Gian Carvo. Exploration of 
fistulous tracts and abscess cavities with 
iodized oil. Arch. di radiol., Naples, Septem- 
ber-October, 1925, 1, 732-738. 
lodized oil, sold under the name of 

lipiodol, is extremely useful not only in examin- 

ing the bronchial tree but in demonstrating 
fistulas and abscess cavities. It is absolutely 
harmless, in which it differs from Beck’s bis- 
muth paste, and in addition, being liquid, it is 
much more readily introduced into long, slender 
tracts. The author describes, with roentgenco- 
grams, a number of cases in which he has used 
it. One was a thoraco-pulmonary fistula result- 
ing from a pleural empyema, which had _ per- 
sisted for years; a latero-lateral picture showed 
that the fistula extended so far into the thorax 
as to furnish an indication for operation. Indi- 
cation for operation was furnished in another 

case by lipiodol examination of a fistula in a 

soldier; as a result of a gunshot wound he had 

an ulcer in the roth intercostal space. Lipiodol 
examination showed that a fistula extended up 
from it to the back of the 4th rib and that the 

lower margin of this rib was splintered. A 

latero-lateral picture in this case showed that 

there was no lung lesion, as the lipiodol ran 


only along the wall of the thorax. Five cases of 


bone fistula were examined, 4 of them originat- 
ing from the teeth and one from trauma. The 
fistulous tracts in some of the cases were 
tortuous and extended a long distance from the 
teeth, so that the roentgenograms were of great 

value in indicating dental treatment. There 
was one case of gluteal fistula in a very stout 
individual in which the tract after having 
passed for 20 cm. through the gluteal muscula- 
ture communicated with the rectum at the 
level of the middle of the bladder. There is no 
better way of demonstrating a fistula communi- 
cating with a pararectal abscess than to intro- 
duce lipiodol mto the recum. In one case 
lipiodol demonstrated a rectal fistula high up 
which it would have been very hard to discover 
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by any other method. A number of cases of 
tuberculous bone et are also described. 
In one of these there was an abscess in the 
surgical head of the femur with a long fistula 
extending to the first dorsal vertebra, which 
was seriously affected, and then descending to 
the iliac spine of the opposite side. In this case 
the two openings in the thigh were plugged 
with gauze dipped in paraffin and the lipiodol 
left in for days; in twenty-five days it had 
almost all been absorbed by the tissues. When 
the tampons were removed there was only a 
very slight purulent discharge and therefore 
the author intends to repeat this as a method of 
treatment. 

The greater part of the iodine is eliminated 
by the kidneys; elimination takes place slow|; 
but elimination by the lungs is very rapid. 
Sometimes, however, in lung diseases it has 
been known to be elimimated for months, but 
this is probably because, from the nature of t! 
lesion, for example sclerosis of the lung, the 
pulmonary epithelium has lost its absorbent 
function. 


SANTORO, E. Stenosis of the esophagus. Arch. 
di radiol., Naples, November-December, 
1925, 1, 894-907 
Santoro presents 10 

clinical details of 

esophagus, including spastic 
trical stenoses swallowing 
liquids and one case of stenosis from cancer. 

Roentgen examination is the best method of 

diagnosis of stenosis of the esophagus as inter- 

nal methods by sound and esophagoscopy ar« 
not without danger, and moreover sounding 
and esophagoscopy show only the site where 
constriction begins while roentgen examination 
may give a picture of the whole stenotic tract. 
Santoro generally makes the examination in 
the oblique right ante rior projection, or Holz- 
knecht’s first position; in this position the 
cervical and thoracic portions are very clearly 
visible while it is hard to see the diaphragmat: 
and abdominal portions. 
Differential diagnosis of 
stenosis is often difficult. There is generally 
history which shows the cause of cicatricial 
constrictions from caustics, but it is harder to 
distmguish between essential spastic stenoses 
and ones due to an organic cause, such as ulcer. 
The first symptom is generally difficulty in 
swallowing, which generally begins gradually 
if there is an organic cause but may begin very 
suddenly in spastic cases. In one of the author’s 
cases of spastic stenosis there was a family 
history of tuberculosis, in another a personal 
history of syphilis, while a third in a young 
woman of twenty-three was undoubtedly 


roentgenograms 
Q cases ot stenosis ot the 
stenoses, cica- 


Corrosive 


the cause of the 
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hysterical in nature. It is not always possible 
by means of roentgen examination to definitely 
exclude any organic for a stenosis but it 
is often possible to demonstrate that there is an 
organic cause for it, such as ulcer or, as in the 
author’s first case, a calcified mediastinal gland 
which compressed and deformed the esopha gus. 


cause 


In some cases the bolus can be seen to rise 
rapidly and then descend again, due to anti- 


peristaltic movements of the esophagus; this 
has been given as a differential sign showing : 
organic rather than a spastic stenosis, but it 
is seen In some spastic cases also. In the 
cancer stenosis the roentgenogram showed the 
esophagus dilated in the form of a banana, tl 


contrast medium having stopped at the upper 
part of the last portion, which appeared 
deformed. The stenosis was caused by diffusion 
of a cancer of the stomach which was shown by 
data in the history to have begun at the pylorus. 
SHEA, Daniet E. Urinary calculi; chemical 

composition and structure in relation to 


radiography. J. Am. M. Ass 


= Dec. IQ, 1925, 


Ixxxv, 1939-1943. 

As Is well known, the relative opacit ot a 
urinary calculus depends upon the total mole- 
cular or atomic weights of its constituents, and 


I 


structure and thickness. 
Some urinary calcult having constituents of 


is influenced by its 


low atomic weight are negative to the ent- 
gen ray. These include stones composed of 
uric acid, urates and triple phosphate. After 
ordinary  roentgenoscopy has failed to dis- 


close stones in the urinary tract in the presence 


of subjective symptoms one must resort to 


other lines of investigation. Cystoscopk I- 
nation is able to disclose vesical calculi regard- 
For discovery of calcull 
in the upper urinary tract use may be made of 
the waxed tip catheter. 


is liable to error 


less of composition. 


irkings on the wax are 
often received from other 
during the operation. Finally, 
graphy which in several instances has caused a 
previously negative stone to produce a sl 


since mi 
sources than stones 


there Is uro- 


adow 

on the roentgenogram. 
A series of 7 cases of vesical caleull is tabulated 
in which the ordinary roentgen examination 


for stone was negative while the cystoscopic 


findings were positive. Six of these had uric 
acid stones and the seventh was a xanthin 
stone. The latter was located behind an 
enlarged prostate and gave a suspicion of a 


shadow, although no positive diagnosis could 
be made until the cystoscope was used. 

In this series some pathologic 
as stricture of the urethra or 
the prostate were present. Undoubtedly many 
vesical calculi are passed through the urethra 


changes SUC h 
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This method in itself 


enlargement of 


while still very small unless there is some 
obstruction at the bladder neck. The exceptions 
are those included in a diverticulum or 
encrusted on the bladder wall. 

A diagnosis of a calculus located in the paren- 
chyma is well nigh impossible without the 
roentgen ray. If the composition of the stone 
is such as to render opacity difficult it may be 
possible to miss it even with repeated examina- 
tions. Nine such cases are tabulated. In 6 of 
these a diagnosis was completed with the aid 
of urography. The agents used per 
cent neosilvol solution or 12 per cent sodium 
iodid. The neosilvol solution 
less irritating In routine 


were 20 


seemed to be 
ure graphy 


TARTAGLI, Dino. A case of multiple 
evsts of the liver. Radiol. med.., 


calcified 
February, 


1926, 72-70. 
A man aged forty-one with no past history 
of any importance had an attack of intermit- 


tent fever in 1916, preceded and accompanied 
by chills and ending da profuse diaphoresis, 
leaving a feeling of great weakness. Splenohe- 
patomegaly was jaeeneeind at this time. 
The attack lasted about twenty days, and 1 
1917 and 1918 he had recurrences of similar 
symptoms. After that he had no further 
trouble until July, 1925, when he suddenly had 
a stabbing pain in the right hypochondrium 
followed by diarrhea. On percussion along the 
midclavicular line the upper border of the 
ot er was found in the 5th intercostal space; 
lower margin was 1.45 cm. below the costal 
nods at the anterior axillary line, 2 cm. below 
it at the midclavicular line. Its margin was 
hard, smooth and rounded. Just beneath it 
and extending from the anterior axillary line 
toward the midclavicular line in an oblique 
direction there was a spherical tumor with a 
smooth outline about the size of a large orange; 
it was painless, movable, followed the respira- 
tory movements and was inelastic. Roentgen 
examination showed the stomach normal and 
no change in the form of the duodenum, but 
the second part of it was displaced upward and 
inward so that the angle between ee first and 
second portions was acute. Beside it there were 
two homogeneous round structures which did 
not show any adhesions with the duodenum. 
These two structures showed a slightly marbled 
central shadow denser than that of the liver 
and their margins were more opaque than the 
center. They were connected with the liver 
shadow by a short, broad peduncle. The trans- 
verse diameter of the larger was about 
6 cm., that of the smaller one about 5.5 cm. 
A second anteroposterior roentgenogram with 
the patient lying down showed them even more 
clearly. After the transverse colon was filled 
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these masses were seen to lie above it and push 
it downward. 

A calcified neoplasm could be excluded by 
the long duration of the disease and the patient’s 
good general condition. Enlarged gall-bladder 
full of stones could be excluded by the form of 
the two masses and their density. Therefore a 
diagnosis was made of multiple hydatid cysts 
of the liver because of the typical homogeneous 
shadow, clearer in the center and denser at the 
edges, with uniform, rounded outline without 
any irregularity. The case is interesting from 
its rarity and the fact that the clinical signs of 
echinococcus were lacking and diagnosis had 
to be made solely from the physical and roent- 
gen findings. 


VAUGHAN, R. T., and Brams, WILLIAM A. 
Roentgen ray in the diagnosis of perforated 
peptic ulcer. J. Am. M. Ass., Dec. 12, 1925, 
Ixxxv, 1876-1878. 

Free air in the peritoneal cavity is pathog- 
nomonic of gastrointestinal perforation, and 
was found on roentgenoscopic examination in 
86.2 per cent of a series of 29 proved cases of 
acute perforation of gastric or duodenal ulcer. 
This free air is easily seen in the roentgeno- 
scopic examination without previous prepara- 
tion of the patient or use of a contrast meal. 
The sign appears in the earlier stages of per- 
foration and was present two hours after the 
onset of the trouble in one of the present series 
of cases. 

The free air is recognized by observing a 
narrow sickle-shaped zone of freely shifting 
air between the viscera and the abdominal 
wall or between the diaphragm and the upper 
surface of the liver. The air changes location 
with change of posture of the patient. The pro- 
cedure is apparently without harm and does 
not produce discomfort to the patient. The 
information gained is easily worth the few 
minutes necessary to examine the patient in 
the manner described. 

The sign is not offered as a substitute for 
the diagnostic procedures usually done in such 
cases, as the diagnosis can be made in most 
instances on the history, and physical examina- 
tion. The sign is offered as a valuable diagnostic 
aid in the recognition of acutely perforated 
gastric and duodenal ulcer because it is practi- 
cally pathognomonic. 


Wuiraker, L. R. Experiences with cholecysto- 
graphy. J. Am. M. Ass. Jan. 13, 1926, 
Ixxxvi, 239-243. 

Sodium tetraiodophenolphthalein is believed 
to be the most satisfactory medium so far 
employed for the purpose of cholecystography. 
The intravenous method of administration is 
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very reliable and is not dangerous. The ora! 
method is simpler and more widely applicable, 
though not quite so reliable as the intravenous. 

The cholecystographic method was employed 
in a study of gall-bladder function. The observa- 
tions show that the gall-bladder empties its 
contents into the duodenum after the ingestion 
of foods. Mixed foods caused a reduction of 
the shadow beginning approximately thirty 
minutes after ingestion. Of the food elements, 
fat invariably produced the most marked 
reduction; peptone and meat protein a mod- 


erate reduction; egg albumin slight reduc- 
tion: starch no reduction in 3 out of 4 


cases; the various sugars no reduction. A mix- 
ture of egg volk and cream caused the most 
rapid reduction, with complete disappearance 
of the shadow in from two to three hours, while 
normally this disappearance required about 
twenty-four hours. 

Hydrochloric acid by mouth and duodenal! 
tube effected no change in the cholecystogram. 
Sodium bicarbonate by mouth caused a slight 
increase in the size of the shadow, and by duo- 
denal tube, it produced no change. Magnesium 
sulphate, intraduodenally, produced moderate 
reduction of the shadow, but by mouth in one 
case there was no change. 

Evidence has been obtained which reflects 
doubt on the value of non-surgical biliary 
drainage by magnesium sulphate, since the 
gall-bladder drains more completely after the 
ingestion of fat than after the intraduodenal 
administration of the magnesium salt. 


ROENTGEN AND RADIUM 
THERAPY 


ATTILI, SORDELLO. Roentgen treatment of a 
case of sporotrichosis. Arch. di radiol., 


Naples, September-October, 1925, i, 726 

728. 

Roentgen rays have not been much used in 
sporotrichosis because potassium iodid is 


generally effective. But the author had a case 
in a patient of seventy-one who had an ulcer 
of the back of the foot which had been variously 
diagnosed as neoplasm and syphilitic lesion 
but which had resisted specific mercury treat- 
ment and potassium iodid treatment. A bac- 
teriological examination showed Sporotrichum 
beurmanni. He treated it by Ghilarducci’s 
method first giving iontophoresis for three 
hours with a 4:1000 solution of mercury 


imidosuccinate and then deep roentgen treat- 
ment with a Siemens apparatus, one field over 
the whole of the lesion, Coolidge tube, 2 ma., 
38 cm. spark gap, 23 cm. skin distance, 5 min. 
min. with 1 mm. Al, 25 


without filtration, 5 


«§ 


© 
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min. with 0. mm. Zn, and 2 mm. Al. One field 

on the sole of the foot, 20 min. with a filter of 

0.5 mm. Zn and 2 mm. Al, and one lateral 

internal field for 20 min. with the same tech- 

nique. The next day there was copious secretion. 

In two months the whole ulcer was cicatrized. 

There was still a slight hard edema of the 

tissues but the patient could walk without 

difficulty. Now, fourteen months after treat- 
ment, recovery is complete. 

The secondary irradiation obtained by the 
introduction of salts of heavy metals | an 
intense antibacterial action. 

BaBcoc K, JaMES W. A review of radiother: p\ 
for chronic tonsillitis. Ann. Otol., Rbinol. e- 
Laryngol., St. Louis, September, 1925, xxxiv, 
534-545. 

A resumé is presented of personal observa- 
tions and the opinions obtained in a review of 
49 articles on the subject which have appeared 
in the past three or four years. Twenty-eight 
of these articles are heartily in favor of roent- 
gen therapy of chronic tonsillitis, 11 find it of 
limited but distinct value, and 10 find it of 
little or no use. Brief reports are given of 10 
cases coming under the author’s observation. 

It is difficult to draw definite conclusions as 
to the value of roentgen therapy in chronic 
tonsillitis. Much of the comment favorable to 
roentgen therapy impresses one as_ being 
enthusiastic but not controlled by careful 
observation. The author’s own experience leads 
to the conclusion that roentgen therapy in 
chronic inflammation of the lymphoid tissue of 
the pharynx and nasopharynx does not cause a 
disappearance or fibrosis of this tissue; (2) does 
not render the crypts of the tonsil free from 
pathogenic bacteria, and 3 does not relieve 
the patient of acute local inflammation or the 
more remote symptoms due to absorption of 
toxins or bacteria from the tissue in question. 
Since it does not accomplish the effects chiefly 
desired, roentgen therapy cannot take the place 
of adequate surgical treatment. If there be 
definite contraindications to surgery, and those 
are very few, roentgen therapy may be con- 
sidered as a treatment of decidedly second 
choice. 


Barciay, A. E. The problem of malignancy. 
J. Am. M. Ass., Nov. 28, 1925, Ixxxv, 
1710-1715. 

The problem of malignancy as seen by the 
radiologist is full of contradictions. Neither 
the clinical character nor the cell form of the 
constituents offers any definite criterion as to 
the reaction of the tumor to radiations. In 
histologically identical tumors we find some 
that disappear under irradiation and others 


International Abstracts of Roentgen and Radium Literature 193 


refractory. One cannot help feeling that there 
is some fundamental! difference in the two and 
that this difference is not expressed in the cells 
that are seen under the microscope; the one is a 
radiosensitive and the other a radio-insensi- 
tive tumor. As yet the only means of determin- 
ing the identity of each is by watching the effect 
of radiotherapy. 

The cause of cancer is assumed to be a hypo- 
thetical and at present entirely unknown 
factor, X, which probably occurs in the blood 
and is responsible for originating the growth. 

Che only cases of cancer in which we can 
hope for cure are those in which there is a 
radiosensitive growth, an absence of the under- 
lying cause, X, and complete extirpation either 
by operation or by irradiation or by a com- 
bination of the two. If a growth is radio-insen- 
sitive the chances of life are not increased bv 
irradiation, and in fact are diminished if radia- 
tions are applied to the extent of interfering 
with the natural resistance of the tissue. 


Bexiucci, Bruno. Roentgen therapy of eczema. 
Arch. di radiol., Naples, November-Decem- 
ber, 1925, 1, 873-883. 

The history of the roentgen treatment of 
eczema is reviewed and the technique used by 
various authors discussed. Bellucci treated 
about 50 cases of one special form of eczema, 
namely chronic moist eczema of the nipple and 
areola, following scabies. Some of them had 
existed for only a few months and some 
for years, some were slight and limited to the 
nipple, while others had affected the whole 
breast, and in some secondary infection had 
occurred, All had resisted other forms of treat- 
ment. In about 30 of the cases he irradiated 
the eczematous focus directly and in other 
cases the ovary or thyroid, on the theory that 
eczema is an endocrine disturbance. For this 
treatment he selected cases in which there 
were signs of thyroid or ovarian insufficiency. 
In some cases he used combined direct and 
indirect treatment. In irradiating the focus 
directly he used 3 to 5 H, rays of moderate 
hardness, 20-25 cm. spark gap, with 1 mm. 
Al filter. In about half the cases it was neces- 
sary to give a second irradiation after 20 days. 
For the stimulating irradiations of the thyroid 
or ovary he used !s5 to !49 the normal ovarian 
or thyroid dose with a 5 mm. Al filter and rather 
short waves, 35 cm. spark gap. In all the 30 
cases treated directly there was complete cure 
with restoration to normal of the tissues. In 
some cases there were recurrences but they 
readily yielded to renewed treatment. In a 
few days the secretion decreased and in about 
twenty days epithelization of the lesions took 
place. In the mixed direct and indirect treat- 
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ment healing was generally more rapid, and this 
was more marked in the ovarian than in the 
thyroid cases. Cure was complete in about 
fifteen days. Complete cure never followed 
iradiation of the ovary or thyroid alone. Some- 
times there was improvement and later com- 
plete cure after the eczematous focus was 
irradiated. The fact that there was improve- 
ment and that cure was more rapid on the 
mixed treatment indicates that there is an 
endocrine factor in eczema. In two bilateral 
cases irradiation on one side only led to cure 
of the lesion on both sides. This would seem to 
indicate a good effect on the vegetative nervous 
system which many authors think is important 
in the etiology of eczema. 


CuRSCHMANN, Hans. Transformation of Base- 
dow’s disease into myxedema after roentgen 
treatment. Miinchen. med. Wcebnschr., Aug. 
28, 1925, Ixxil, 1453-1455. 

It is to be emphasized that the roentgen 
treatment of exophthalmic goiter is not an 
indifferent therapeutic method. There is always 
the danger of burns on the skin and mucosa. 
There is also the possibility of undesirable 
reactions in advanced, sensitive and more or 
less psychopathic individuals. Moreover, sur- 
geons have directed attention to the fact that 


roentgen treatment may cause adhesions of 


the thyroid that interfere with subsequent 
operations, and finally there is the possibility 
of overstepping the aim of the roentgen treat- 
ment and causing such a decrease in the 
activity of the thyroid as to change the exoph- 
thalmic goiter to a myxedema. 

A case is reported in an unmarried woman, 
aged forty-one, who presented a fairly large 
pulsating struma. The basal metabolism was 
plus 16 per cent. The patient received six 
roentgen treatments of the thyroid during the 
period between Aug. 16 and Dec. 16, 1924. 
Each irradiation consisted of 30 per cent of a 
skin unit dose through 3 mm. aluminum at 23 
cm. focal skin distance, using a Symmetrie 


apparatus and Miiller SHS tube. No changes of 


the skin or of the mucosa were found and the 
general roentgen reactions were always mild. 
Soon after the first treatment the patient 
improved very much and all the subjective 
symptoms had disappeared. Yet, although she 
gained in weight the patient was surprised to 
find that she did not increase in strength but 
rather remained tired all the time. After a 
while the patient took on a good deal of weight 
and showed a pronounced edema of the feet 
and hands. The skin was dry. Exophthalmos 
was decreased but still present. The thyroid 
swelling was entirely disappeared and the 
gland was small, hard and non-pulsating. The 


picture was typical of mild myxedema. This 
was confirmed by basal metabolism studies 
which showed a drop to 9 per cent and later 
31 per cent below the normal. The diagnosis 
was further confirmed by the fact that small 
repeated doses of thyroidin caused a prompt 


improvement in all the clinical symptoms of 


the myxedema. 

It is believed that the present case was not 
a spontaneous change but was caused by the 
roentgen treatment because the first evidences 
of the myxedema made their appearance within 
a month after the last roentgen treatment. 


DaLanp. Ernest M. End-results of radium 
treatment of skin cancer. J. Am. M. Ass 
Feb. 13, 1926, Ixxxvi, 471-475. 

A study was made of 265 cases of skin cancer 
entering the Huntington Hospital, Boston, 
during the vears 1917 and 1918 and treated 
with radium. The end results were ascertained 
in 203 cases. 

The results of treatment of the early cases 
show 81 per cent of cures by radium and 3 per 
cent by operation following radium. The 
moderately advanced cases show 38.4 per cent 
of cures by radium and 10 per cent by radium 
and operation. None of the advanced cases 
were cured by radium and only 3 per cent by 
the combined treatment. 

The results of all cases give 62.5 per cent 
of three-year cures by radium alone and 
4.4 per cent additional by operation following 
radium. 

In cancer of the nose alone, there were 44 
cures in 57 cases. When adjacent structures 
were involved there were 10 cures out of 17 
cases. The ear cases showed 9 well out of 12 
treated, but when the disease spread to sur- 
rounding tissues the patients all died. The eve 
cases were the most satisfactory, there being 
25 cures out of 30 cases. There was but one 
death, the other patients being alive with the 
disease. The other large group of patients, those 
in whom the cheek was involved gave 26 cures 


out of 41. The results given are of two-year 


cases and include all treated by radium, early 
and advanced. 


It seems fair to conclude that radium is the 
treatment of choice in cases of cancer of the 
nose and eyelids when operation would cause 


severe deformity. It is a perfectly satisfactory 
method of treating skin cancer in any location, 
although excision is preferable when the lesion 


lies in an area where no deformity would result. 


Anything but the most superficial lesions on 


the ear or the dorsum of the hand should be 
excised. Palliation and relief from pain may be 
given in some cases in which cure is out of the 


question. 
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The best mode of treatment is to destroy the 
gross lesion by the insertion of 1 mc. radium 
emanation seeds, one for each cubic centi- 
meter of tissue. Emanation tubes in steel 
jackets should then be used to destroy any 
remaining growth, employing from 12.5 to 
15 me-hr. to an area, the tubes not nearer to 
each other than 1 cm. An alternative method is 
to place such a tube on 1 cm. of gauze or wood 
or on a hollow brass cone. In this case the dose 
should be quadrupled. 


HALBERSTAEDTER, L., and Simons, A. The 
application of thorium X rods in intra- 
tumoral treatment. Strablentherapie, 1925, 

205-290. 

Stimulated by the success reported with 
emanation seeds in America, the authors sought 
to give the method a trial in the Institute for 
Cancer Research of the University of Berlin. 
An adequate source of emanation was however 
not available and use was made of a substitute 
having approximately the same radioactive 
properties as the emanation. This substitute 
is thorium X slick has about the same atomic 
weight, half-life and output of alpha and beta 
radiation as emanation. 

Thorium X possesses a great toxicity toward 
the hematopoietic system and it is consequently 
necessary to introduce the substance into the 
body in an insoluble form and of a consistency 
that will prevent particles from being carried 
away from the tumor. This is accomplished by 
mixing the thorium X precipitate with barium 


sulphate and incorporating it uniformly in a 
viscous mass which is finally drawn out in the 
form of thin rods. The uniformity of distribu- 
tion of active substance in these rods ¢ an be 


readily tested by exposing photographic plates 
to them. Radium emanation has an average 
life of 132.2 hours, while for thorium X it Is 
(20.4 in order to obtain 
the same number of millicurie-hours with the 
latter substance as with emanation the initial 
activity of the thorium X preparation should 
be 5 per cent higher, i. e., the initial gamma ray 
activity of 1 me. of thorium X is equivalent to 
1.05 mg. radium element. In the manufacture 
of these rods the concentration of active sub- 
stance is made so that a section 1 cm. long 
contains on an average 0.5 mc. These rods are 
easily cut with a scissors and are coated with a 
thin layer of varnish so that the major portion 
of the alpha radiation is absorbed, while beta 
and gamma rays pass through unhindered. 

These rods have been employed in the same 
manner that emanation seeds have been 


employed in America and the technique of 


application has been essentially the same. The 
various instruments used are briefly described. 


Immediately after the introduction of these 
thorium X rods no reaction is produced, and 
the slight pains caused by their insertion dis- 
appear promptly. Even in an organ so sensitive 
as the tongue, their introduction did not inter- 
fere with ability to take nourishment. Within 
a few days necrosis develops in the close neigh- 
borhood of the thorium X rod and can be recog- 
nized as a fine yellowish white ring around it. 
Infections have never been observed since the 
soft beta radiation produces an autosteriliza- 
tion. In areolar tissue there appears in addition 
a diffuse edematous swelling extending far 
beyond the diseased tissue. In mucous tissues 
such as the conjunctiva a rather pronounced 
inflammatory reaction lasting several days has 
been observed. When the rods are located close 
together or when located in an especially sensi- 
tive organ such as the tongue, the involved 
area develops necroses which very gradually 
slough off and heal with the formation of scar. 
In general, no undesirable side effects were 
observed with the doses administered. 

As has been stated, the thorium X rods may 
be employed to advantage wherever emanation 
seeds are indicated. A special field for their use 
is in the small isolated tumors which are rather 
difficult to reach externally with roentgen or 
radium treatment owing to danger of injuring 
healthy tissue or important organs. The exclu- 
sive use of thorium X rods in the treatment of 
extensive tumors does not appear to be in gen- 
ral very desirable; however, in combination 
with roentgen and radium therapy the rods 
may perhaps serve a useful purpose. It was 
frequently observed that tumors failing to 
respond in the beginning to roentgen and 
radium treatment receded satisfactorily when 
thorium X therapy was used in combination. 
The necroses following the action of the 
thorium X rods upon tissue tend to cause a 
local inflammatory reaction which undoubtedly 
has a systemic effect. 

The experience with thorium X treatment as 
above outlined extends back for about two 
years. A number of skin carcinomas, small and 
circumscribed, have been very successfully 
handled. A few typical cases are briefly 
described and pictured. As regards carcinoma 
of the tongue, the combination of thorium X 
with the radium appears to give fair results 
although still unsatisfactory. In a number of 
cases there were very extensive recessions of 
the ulcerations but cure cannot yet be claimed 
in any of them. The experience with tumors of 
the throat and the nasal region has been some- 
what similar. 

Intratumoral application of thorium X rods 
in small isolated tumors of the breast, especially 
skin metastases and scar recidives has proved 
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very successful. Two cases of roentgen carci- 
noma showed a response to thorium X treat- 
ment in an astonishingly short time and the 
effect was so localized that nearby portions of 
the skin which were already considerably 
damaged by previous roentgen therapy 
remained unaffected. 


Heyman, J. Experience and results in the 
radiological treatment of carcinoma of the 
ovary. Acta gynec. scan., 1924, il, 109-118. 
From tg1t to the end of 1922 there were 

observed in the Radiumhemmet, Stockholm, 
68 cases in which the clinical diagnosis was 
primary ovarian tumor. Of these, 28, or 41 per 
cent, are alive for the observation period 6 
months to twelve vears. Of 51 cases observed 
two to twelve years, 20, or 39 per cent are still 
alive, and of 29 cases observed five to twelve 
years, 8 or 28 per cent are still alive. The 
percentage living shows the proportion of cure 
among the total of inoperable and operable 
cases is about the same as that attended by 
operation in the operable cases. There is a 
distinctly worse prognosis in cases where the 
tumor is bilateral. The results in the inoperable 
¢ases have been very poor, although the 
radiation treatment effected considerable tem- 
porary improvement. 

The results in 44 cases in the group of 
inoperables, recidives and incompletely oper- 
ated cases indicate that radium treatment 
alone or in combination with roentgen rays has 
been more effective than roentgen treatment 
alone, and that the intrauterine application 
of radium is preferable to the vaginal 
application. 

In the treatment of ovarian carcinoma at the 
Radiumhemmet the great majority of the cases 
received small doses of radium; two or three 
treatments comprising a total of about 2200 to 
2600 mg-hr. intrauterinely, and simultaneously 
about 4500 mg-hr. vaginally. In the roentgen 
treatment also, large doses were avoided. The 
experience has been that massive doses of 
roentgen rays exert an unfavorable effect upon 
the general condition of the patient. Conse- 
quently repeated small doses are employed 
(three doses of one-third skin unit dose or two 
of one-half skin unit dose) and the treatment is 
extended over a long period, this treatment 
being given every day or every second day. 
Gradually a uniform mode of treatment has 
been developed, consisting of radium adminis- 
tration (intrauterine where possible) with 100 
to 1600 mg-hr., average about 1200 mg-hr., in 
immediate conjunction with roentgen treat- 
ment (one or two abdominal fields and usually 
one sacral field, skin focal distance 23 cm., 
0.5 mm. Cu). 
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It appears that early application of prophy- 
lactic after-treatment in radically operated 
cases and prompt treatment in non-radically 
operable cases will improve the end results. 
Operable cases should be treated by radical 
surgery. The apparently hopeless cases should 
be subjected to an exploratory laparotomy and 
ovarial tumors wherever possible removed. 
The uterus should be left alone. The operated 
cases should receive radiation as soon as possible. 


MackKee, Georce M., and ANprEws, GEORG! 
C. The ultraviolet ray as a_ prophylactic 
against radiodermatitis. J. Am. M. Ass., 
Nov. 28, 1925, Ixxxv, 1715-1710. 
Actinotherapy is of some value in the treat- 

ment of chronic ulcers and_ telangiectasia 

caused by roentgen rays or radium. Vigorous 
actinotherapy resulting in acute reactions at or 
near the time of roentgenization may enhance 
the effect of the latter. Tanning of the skin by 
actinotherapy does not materially increas« 
toleration for roentgen rays or radium. Pre- 
liminary generalized actinotherapy even when 
continued for a long time does not appear 
materially to decrease “radiosensitiveness.”’ 

It is possible to administer several or many 
times the standard erythema dose of roentgen 
rays to normal human skin without producing 
more than a mild visible reaction. Ignorance of 
this fact may account for the erroneous assump- 
tion that actinotherapy is a_ prophylactic 
against roentgen-ray or radium injuries. The 
authors believe that ultraviolet rays, regardless 
of how employed, are of no particular value as 
a prophylactic against acute or chronic radio- 
dermatitis. The opinion is expressed that a 
combination of ultraviolet rays and roentgen 
rays is more likely to be followed by sequelae 
such as telangiectasia, than when roentgen rays 
alone are employed. 

The above conclusions are based upon an 
analysis of the reports made up to the present 
and a series of seven clinical observations that 
are reported in brief detail. In these cases 
routine practical technique was employed and 
the visual results were recorded. The roentgen 
rays were delivered by a medium focus Coolidge 
tube, operated on a 10 kw., direct current, 
interrupterless transformer. Both the Kro- 
mayer and Alpine lamps were used as sources 
of ultraviolet rays. 

While small doses of ultraviolet radiation 
seem useful in the treatment of chronic roent- 
gen-ray and radium ulcers it is possible that 
too much has been taken for granted. Ulcers of 
this type after persisting for months may heal 
spontaneously and rapidly. Whatever treat- 
ment is being given at the time is likely to 
receive the credit. However, the authors have 
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encountered cases In 


which healing seemed to 
be the direct result of actinotherapy and 


therefore it is their impression that such treat- 
ment is of value for this purpose. 


\IELDOLESI, G. and Nt VOLI, U. Ghilarducci’s 
variable filtration in the roentgen therapy 
of ulcerated skin cancers. Arch. dt. radiol., 
Naples, November-December, 1925, 1, 
Qod-—1021. 

Ghilarducci’s method consists of iontophore- 
sis with salts of heavy metals, chiefly mercury, 
followed by roentgen irradiation with gradually 
increasing thickness of filter. Experimental 
work is described showing the effectiveness of 
this method and giving evidence of the biologi- 
cal specificity of rays of different wave lengths. 
When the roentgen rays come into contact 
with the metal introduced into the tissues by 
iontophoresis secondary rays are produced, 
the most striking action of which ts a bacterici- 
dal one. The metal which the most 
marked bactericidal action is mercury, which 
has an atomic weight of 80; as the 
weights of the metals decrease, 
cidal action decreases. 

The authors describe a series of 107 cases 
treated, 4 of them by iontophoresis and very 
hard filtered rays, 103 by iontophoresis and 
variable filtration, of these 98 were ulcerated 
carcinomas of the skin, 1 a sarcoma of the 
temporal region and 4 cancers at other sites. 
Of the 98 skin cancers 63 were cured and are 
living or died intercurrent disease, 6 are 
living and cured of the carcinoma but with loss 
of an eye, 5 are living but not cured (they had 
previously been treated with very hard rays) 
and 24 are dead, 4 of local trauma during the 
period of cicatrization, 2 previously treated 
with filtered rays, 2 of bone necrosis, 1 of hard 
edema, 1 of a combination of bone necrosis 
and hard edema, 3 of recurrence, 4 of metasta- 
sis, 3 of infection ‘mad 4 who were in very bad 
condition from large tumors before treatment 
was begun. These results are 
compared with those of other methods of 
treatment, particularly in view of the fact 
that this method is as yet more or less in an 
experimental stage. 

Ghilarducci defines his method 
submitting the tumor to irradiations from a 
very hard tube changing the filter, beginning 
without filter and then using successively a 
filter of 1 mm. aluminum, 5 mm. aluminum and 
0. mm. zinc and I mm. aluminum, for the 
purpose of allowing waves of various length to 
act on the tumor so as to utilize the biological 
properties of each. The author’s method was 
to give 60 to 80 minutes’ preliminary ionto- 
phoresis with 0.25 per cent mercury imidosucci- 


causes 


atomic 
their bacteri- 


very good as 
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nate so that when the irradiation was begun it 
would come into contact with a granular infiltra- 
tion of mercury, the iontophoresis being con- 
tinued through all the duration of the treat- 
ment. The irradiation, with an instrument 
capable of utilizing a spark gap of 40 cm., 
skin-focus distance 23 cm. and Coolidge deep 
therapy tube, was divided into 4 periods, the 
first without filter and with a ion physically 
equivalent according to the iontoquantimeter 
to 2 skin erythema doses, the second under a 
filter of 1 mm. aluminum and equivalent to 
1.75 erythema doses, the third under a filter 
mm. aluminum with a dose equal to 1.5 
erythema doses and the fourth with a filter of 
0.5 mm. zinc and 4 mm. aluminum with two 
erythema doses. This is a maximum dose and 
is varied according to the extent and site of the 
tumor. In the individual case histories the 
doses are expressed in fractions of this maximum 
dose. The region around the tumor was pro- 
tected with 2 mm. lead, 1 cm. leaded rubber 
and 2 cm. gauze. The skin was left exposed for 
1.5 to 2 cm. around the tumor as it is apt to be 
infiltrated with cancer cells for that distance. 

In a very short time, from ten to twenty-four 
hours, there was complete sterilization of the 
neoplastic ulcer; the ichorous, fetid secretion 
stopped almost at once and very soon necrosis 
of the cancerous tissue began. In three or four 
days secretion began again but it was aseptic. 
Within thirteen to fifteen days the destructive 
process was complete, and a wound with a 
healthy appearance had been substituted for 
the neoplastic ulcer. Repair now began and 
was complete within a period varying from 
twenty days to forty or fifty days. Epitheliza- 
tion began at the periphery of the wound and 
proceeded toward the center and the new- 
formed skin had the characteristics of normal 
skin, not of cicatricial tissue. 

Histological examination showed that while 
the tumor cells are undergoing necrosis the 
connective tissue cells are involved in active 
proliferation and within twenty days there is 
a tissue made up of vascular granulations. 
This is of great biological importance as it 
that this method not only destroys 
cancer tissue but brings about hyperproduction 
of connective tissue. Another thing that indi- 
cates biological specificity of different qualities 
of waves is the effect on the blood picture. 
With variable filtration with even very large 
doses, up to 7-8 erythema doses the there ts 
an increase in both red and white cells, while 
with a dose of not more than 3-4 erythema 
doses of strongly filtered rays there is a decrease 
of both kinds of cells. As very hard filtered 
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filtered ones of medium hardness would be capa- 
ble of increasing the blood cells. This seems to 
be due to a stimulant action on the hematopoi- 
etic organs. 

Experiments in leaving a larger area of skin 
exposed only to the last irradiation through 
the thicker filter show that irradiation with 
slightly filtered rays has an effect on the action 
produced by using only highly filtered rays. 
Histological examination shows marked hyper- 
production of connective ‘tissue where both 
slightly filtered and highly filtered rays are 
used. The hyperproduction of connective tissue 
seems to be due neither to hard, strongly fil- 
tered rays nor to the iontophoresis but to rays 
of moderate hardness, not strongly filtered. The 
iontophoresis in addition to its bactericidal 
action seems to reinforce the action of the 
roentgen rays. 

Contraindications to the method are a poor 
general condition of the patient with cachexia 
or other chronic diseases, preceding roentgen 
treatment, metastases and tumors of the inner 
angle of the eve, for in the latter the sight was 
destroyed. The authors believe that the tech- 
nique of the method can be still further 
improved by further experiment. 


Lee, Burton J., and TANNENBAUM, NORMAN 
E. Recurrent inoperable carcinoma of the 
breast. J. Am. M. Ass., Jan. 23, 1926, Ixxxvi, 
250-250. 

This paper is a report of the course and an 
analysis of the treatments of 363 patients with 
recurrent inoperable and metastatic carcino- 
mas of the breast who were admitted to the 
breast clinic of the Memorial Hospital, New 
York, prior to May 1, 1922, allowing an interval 
of three years or more since the first observa- 
tion; 218 of these cases were the subject of a 
report by Lee in 1922. The whole series includes 
158 cases so far advanced as to be obviously 
hopeless from the outset. These were treated 
only with the idea of offering palliation. There 
remain, therefore, 205 cases in which treatment 
by radiotherapy could offer a reasonable hope 
for some regression and control of the disease. 

The average age of the patients at the 
beginning of symptoms was forty-six years. The 
average age at the time of the first visit to the 
hospital was fifty-two years. Amongst the 34 
patients alive there are II, or 33 per cent, In 
the third and fourth decades when the progno- 
sis is always poorest. 

Trauma as a possible etiologic factor was 
found in the history of only 76 cases. There was 
no history of injury in 233 cases, while in 54 
conclusive data could not be obtained. 

The pathologic histology was obtainable in 
166 of the cases. This group is singularly free 


from the relatively benign malignant lesions. 
In only 2 instances was the lesion a papillary 
carcinoma. Most of them came under the 
heading of fibrocarcinoma, cellular carcinoma 
carcinoma simplex and adenocarcinoma. 

Excluding the very advanced patients, ther 
were 205 patients in the recurrent operable 
class in which a reasonable hope could be enter- 
tained for some control of the disease by radio- 
therapy. The roentgen-ray treatment given to 
a majority of the cases was with low voltag 
a series of cycles of from one to five exposures. 
The time of treatment varied from 7 to 25 
minutes. The setup used employed a_ peak 
voltage of 135 to 140 kv., 4 ma., focal skin 
distance 10 to 12 inches and 4 mm. AI filter. 
The dose varied according to the individual! 
case. Treatments were repeated over identica! 
areas of regression had been insufficient or if 
the disease had remained stationary, but not 
because the condition of the skin would permit 
further irradiation. This form of therapy was 
employed for supraclavicular or axillary involve- 
ment, for diffuse cutaneous recurrences of 
so-called inflammatory carcinoma and intra- 
thoracic or osseous metastases. Striking dis- 
appearance of cutaneous nodules have followed 
the roentgen therapy. Some cases have shown a 
re-appearance of the disease in the irradiated 
field and these lesions were particularly resis- 
tant to further treatment. Theauthor’s present 
view is that high voltage therapy has a limited 
field in the treatment of recurrent and mestas- 
tatic mammary cancer. 

The treatment by radium consisted of 
radium pack or radium tray for large, well- 
circumscribed recurrences. Bare tubes of emana- 
tion were employed in the smaller superficial 
recurrent nodules or in axillary nodes. The 
latter form of recurrences has been difficult 
to treat satisfactorily. For the larger recurrences 
on the chest wall or metastases to the bone, 


etc., the radium pack was employed, the 


maximum dose being 10,000 me-hr. The 
moderate sized single fixed recurrences of the 
chest wall were treated with the tray, which 
is a smaller external applicator. In this case the 


maximum dose was 3000 me-hr. Both the 


radium pack and the tray are used with a 
filtration of 1 mm. brass and 0.5 mm. silver. 
The treatment of inoperable recurrences by 
the insertion of bare tubes of radon has a very 
limited field. Great care must be exercised i 
placing the tubes. Breast needles with 0.4 mm. 
of platinum filtration have been of service in 
the treatment of recurrent axillary nodes. 


Approximately 7 me-hr. per cubic centimeter 


of tissue treated is the dose with these needles. 
The authors have been more and more impressed 
with the efficacy of this form of irradiation. 
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A few selected cases with small isolated 
recurrences not fixed to the chest wall have 
been successfully handled by electrocoagulation. 

The results of the treatment of the favorable 


group of 205 cases are tabulated below: 


° 
The survey of this group has convinced the 
authors that the treatment of recurrent 


Der- 
able mammary cancer by irradiation gives a 
definite prolongation of life and an amelioration 
ol many symptoms. 
ENkK, RoBI RT. Ulcer therapy, tested o1 che 


ulcers. Strablentberapie, 1925, xx, 103-107. 

Attempts to treat gastric ulcers with roent- 
gen rays were begun in the General Hospital, 
Vienna, as early as 1916; but only for the 


two it been 


past 
vears has 


suflicient 


possible to obtain a 
number of cases for treatment. The 
were that very 
definite roentgenological signs of the existence 


cases selected those showed 
ol ulcer, 1.€., cases with niche or typical detor- 
mation of the bulbus duodent. This selection, 
of course, excluded the prognostically 


favorable early 


more 
cases. Moreover, no attempt 
: 

was made to give any special internal treatment 


or dietetic 


management, except that very 
injurious foods were forbidden. Despite this 
comparatively unfavorable selection, at least 
go per cent of about 100 cases that have been 


thus treated showed very good results. 

As regards permanence of the results, there 
are only 10 cases whose treatment was termi- 
nated at least three years ago; and 3 ol these 
in one case eight years has now elapsed since 
termination of the treatment; in a second, six 
vears; in a third, five years; in a fourth, four 
years, and in the remaining 3 cases, 
vears. Four of the cases had gastric ulcer with 
niche; and 3 were duodenal ulcers, one with 
niche and 2 with very characteristic deforma- 
tions. Six of these cases have been rendered 
permanently free of subjective symptoms and 
of all roentgenologic signs of ulcer by the 
roentgen therapy. The remaining case showed 
improvement after each treatment and a 
temporary disappearance of the niche, but this 
individual had to be operated on. In 2 of the 


three 
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cases that were permanently improved there 
remained residual deformations of the bulbus 
duodeni, apparently caused by scar formation. 
It may be stated that the 90 cases that have 
been under treatment for three vears 
indicate that an equally good permanent result 
may be expected. 

It was found end result 
could be secured with small and medium doses 


less thar 


that the desired 


of roentgen rays. When medium doses were 
there followed as a rule very severe 
symptoms that alarm the 
patient and deter him from further roentgen 
treatments, and in addition introduced the 
danger of a possible hemorrhage or perforation. 
Consequently, the present procedure 
small doses that are fully 


given, 


veneral tended to 


utilizes 
as effective, in the 
following manner. The abdominal field selected 
is bounded below by the umbilical depression, 
on the right by the right mammary line, above 
by the level of the xiphoid process and on the 
left by the anterior axillary line; the correspond- 
ing field in the back is the second portal. Each 
field receives one-fourth of the 
skin tolerance dose as m¢ the surface. 
Each field is trradiated two times in succession; 
that is, a treatment four single 
irradiations on four successive days, or with 
pauses of one to two days. The factors are 28 
cm. parallel spark gap, 30 cm. focal skin dis- 
tance, 0.3 to 0.5 mm. zinc filter. 

Because of the technique followed roentgen 
sickness is practically absent. No exacerbation 
of pains has been observed after irradiation. 
In ten to fourteen days after treatment, the 
spontaneous cramp-like pains in the epigas- 
trium disappear. The pressure pain at the site 
of the ulcer persists much longer. Apparently 
the first effect of the roentgen treatment con- 
sists in the relief of muscular spasm. Permanent 
disappearance of the pains is obtained in some 
cases only after several series of treatments. 
Frequently the ulcer niche disappears simul- 
taneously with the above-mentioned spontane- 
ous pains. 


to one-third 


+ 


isured at 


consists ol 


RICKMANN, L. The modern treatment of 
laryngeal tuberculosis, with special reference 
to radiation therapy. Strablentherapie, 1925, 
XX, 291-208. 

The successful treatment of laryngeal 
tuberculosis demands recognition of the fact 
that the tuberculous larynx must be regarded 
and treated not as a localized condition but 
rather the symptom of general tuberculosis. 
In other words, the disease should always be 
regarded as a secondary condition, most fre- 
quently accompanying pulmonary tuberculosis. 
Each of these conditions may affect the clinical 
progress of the other. 
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Various forms of medicinal treatment have 
been recommended by clinicians, and consider- 
able interest is attracted nowadays by 
radiation therapy. The oldest form of this treat- 
ment is irradiation with natural sunlight. The 
value of heliotherapy in laryngeal tuberculosis 
cannot be underestimated, although the mode 
of action is not well understood. 

In addition, roentgen rays have proven to be 
a valuable aid in the therapy of this disease. 
Successful roentgen treatment demands admin- 
istration at the right time and with correct 
technique. At present, the author employs 
the following technique: Two or three circular 
fields of 4 to 6 cm. diameter receive rays filtered 


through 4 mm. AI from a Coolidge tube 
operated at 2 to 2.5 ma., 24 cm. distant; each 


field receives a dose of 6 to 10 X. lontoquanti- 
metric determinations have shown that there 
is a radiation loss of 40 to 60 per cent so that a 
dose of only 3 to 5 X reaches each field. This 
gives for the three fields 9 to 15 X, equivalent 
to 20 to 30 per cent of the skin erythema dose. 

The irradiations are given every other day, 

and after a pause of three weeks the series 
can be repeated. 

The roentgen therapy is considered a very 
valuable adjunct, but other modes of treat- 
ment, especially surgical operation, still retain 
their value under certain conditions. Radium 
therapy of laryngeal tuberculosis has as yet 
not produced any noteworthy results. Besides, 
the possibility of causing edema of the larynx 
is not without danger. 

Still another form of radiation therapy that 
has proven very successful is the Finsen treat- 
ment with the carbon are. In this case the whole 
body of the patient is exposed to the rays, 
beginning with an exposure lasting about 15 
minutes per day and slowly increasing up to a 
2.5 hour exposure. 

Roentgen therapy appears to be a preferable 
mode of treatment in mild productive tubercu- 
lous conditions in which it supports and acceler- 
ates the recovery process. As in pulmonary 
tuberculosis, an essential prerequisite is the 
correct interpretation of the anatomical 
changes and the establishment of a precise 
qualitative diagnosis taking into account the 
anatomical character and the clinical reaction 
stage of the tuberculous process. 


Sraunic, K. The roentgen therapy of arthritis 
deformans. Strablentherapie, 1925, xx, 
113-114. 

Experience of the past few years indicates 
that arthritis deformans may be successfully 
handled with roentgen rays. The joints are 
irradiated alternately anteroposteriorly and 
posteroanteriorly at intervals of seven days. 
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The 20 X 20 cm. field always includes a portion 
of the neighboring regions, which also receive 
the radiation. The focal skin distance for the 
smaller joints of the extremities is 30 cm. and 
for deeper joints (like the hip) 40 cm. The 
radiation administered has a limiting wave 
length of 0.10 A, and is filtered through 0.36 
mm. Zn plus 2 mm. Al; the superficial dose at 
each treatment is 7 H. The first series consists 
of three doses of 7 H. If there is no improve- 
ment after the first series, the irradiation is 
repeated in the same manner after an interval 
of six weeks. Should the result still remain 
unsatisfactory, a third series is administered 
after an interval of eight weeks. 

An experience with almost 400 cases shows 
that many of the characteristic symptoms are 
relieved by the roentgen treatment, althoug 
roentgenograms of the affected joints tin 
no changes in the appearance of the deformities. 
Now and then, however, there was seen an 
increase in bone structure, or else there appeared 
definite structure in a previously 
zone, 


amorph« US 


Stock. The treatment of chronic tuberculous 
iridocyclitis with roentgen rays. .Miinchen. 
med. Webnschr., Sept. 4, 1925, Ixxii, 1400 
1500. 

Of the tuberculous infections of the uvea 
amenable to roentgen treatment those diseases 
of the iris, especially the very early foc: ul 
inflammations respond especially well to the 
treatment. The small foci may in a very Ponen 
time after the irradiation regress to very fine 
gray scars. In addition, roentgen rays produce 
a favorable effect in severe granulating tuber- 
culosis of the iris showing tendency to increased 
pressure. This increased pressure may dis- 
appear permanently after a single irradiation. 
In addition, there is a pronounced regression 
in the thickening and swelling of the iris, giving 
the impression that the whole inflamed iris 
is gradually becoming changed to atrophic 
scar tissue. Diseases of the ciliary body and of 
the choroid do not appear to be so susceptible 
to roentgen therapy as do those of the iris. It 
is hard to decide whether a ciliary body is too 
deeply located for the roentgen rays or whether 
the disease process is more resistant toward the 
radiation. Animal experiments show that 
roentgen rays have an effect upon the choroid. 
Consequently the failure of any therapeutic 
action in the human must be due to some other 
factor associated with the localization in the 
choroid. 

The dose administered 


is relatively mild. 


The treatment given at first consisted of 30 
per cent of the skin unit dose, but the same 
result is now obtained with 10 per cent of the 


\ 
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skin unit dose, a dose which causes no injury 
and at the same time can be repeated. The 
maximum dose has not been determined 
because treatment was aimed to secure 
results with the minimal amount of radiation. 
It has been observed, however, that 130 per 
cent of the skin unit dose when applied in the 
treatment of a case of orbital sarcoma produced 
an anesthesia of the cornea. 


VALENTI, ALESSANDRO. Clinical 
secondary Basedow’s disease after roentgen 


therapy. Arch. di radiol., Naples, November- 


December, 1925, i, 883-893. 


COUTSC ol 


Many cases of malignant tumor of the 
thyroid have been followed secondarily by more 
or less pronounced symptoms of Basedow’s 
disease. The author describes three cases of 
malignant tumor of the thyroid, one in a man 
of sixty-five, one in a woman of seventy-two 
and one in a woman of forty-four. All of them 
had had enlarged thyroid since the age of 
puberty but they had caused no symptoms 
until recent years when a complete and t ypical 
picture of Basedow’s disease had developed in 
all three. Valenti discusses the cause of this 
secondary development of Basedow’s disease 
in malignant tumor and comes to the conclu- 
sion that it is not due to a direct action of the 
neoplasm in the sense that an excess of thyroid 
secretion is poured into the circulation as a 
result of exuberant action on the part of the 
new-formed tumor cells, but that the Basedow 
syndrome is only indirectly caused by the 
neoplasm. When a large part of the thyroid 
gland is destroyed by any pathological process 
or surgical operation the part that remains 
uninjured is stimulated to an excessive pro- 
duction of hormone which is not completely 
elaborated and is poured into the blood in this 
condition, giving rise to signs of hypersecretion 
This theory is supported by the effect of roent- 
gen treatment in these two cases. All of them 
were given roentgen treatment by Perthes’ 
method. In the first two cases it had no effect 
on the neoplasm which, instead of decreasing 
went on slowly increasing. In the third case in 
which the patient was much younger and the 
tumor had grown much more rapidly and there 
was already a metastatic nodule in the tongue 
the tumor was very sensitive to the rays. In 
a month the thyroid tumor had disappeared 
entirely and there remained only the slight 
thvroid enlargement which had existed since 
youth, the nodule in the pharynx had disap- 
peared and all disturbances of respiration due 
to compression had stopped. It is probable 
that the first two tumors were epithelial in 
type and the third was a sarcoma. But in all 
the cases there was rapid disappearance of the 
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thyroid symptoms which was as marked in the 
first two cases where there was no effect on the 
tumor as in the third. 


MISCELLANEOUS 


ATTILI, SORDELLO. Action of roentgen rays on 
vegetable cancer. Arch. di radiol., Naples, 
September-October, 1925, 1, 729-7 


Vegetable cancer IS what Is know n by Ameri- 
can authors as crown-gall. It develops in many 
kinds of plants and is caused by Bacillus 
tumefaciens, which is easily isolated, cultivated 
and inoculated on plants. There are benign and 
malignant forms of crown-gall. Some authors 
deny the reltionship between crown-gall and 
animal cancer but they are certainly similar in 
histological structure, mode of development, 
possibilities of metastasis and transplantation, 
Ce. 

Geraniums were inoculated with Bacillus 
tumefaciens and in forty davs a cancer the size 
of a bean was produced. It was irradiated with 
a Siemens apparatus, 4 ma., 180 kw., 40 cm. 
spark gap, duration of irradiation 50 minutes, 
filter 1 mm. copper. Considering the small size 
of the tumor it is probable that all parts of it 
received a full skin erythema dose. The devel- 
opment of the tumor was almost immediately 
arrested and it decreased rapidly in size until 
it disappeared completely. In later experiments 
the time was reduced to 25 minutes, giving !4 
a skin erythema dose; in six or seven days the 
tumor turned brown and rapidly decreased in 
size, the neoplastic tissue being replaced by 
cicatricial tissue. This process of cicatrization 
is analogous to the formation of connective 
tissue which takes place in the irradiation of 
human cancer. 

Irradiation of cultures of Bacillus tumefaciens 
with 2 skin erythema doses, that is four times 
the lethal dose for the cells of vegetable cancer, 
did not have any effect on them or on their 
capacity for producing cancer when inoculated 
into plants. 


ALTSCHUL, WALTER. Critical remarks on the 
dosimeter problem. Strahlentherapie, 1925, 
xx, 632-6041. 


The dosimeters now available do not com- 
ply with the requirements for practical use. 
A good dosimeter should fulfill the following 
requirements: (1) it must measure the dose 
physically with exactness; (2) it must indicate 
at any time during an irradiation the total 
dose delivered, without break in the operation; 
(3) the measuring instrument should not 
require too much room and should be readily 
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adaptable to any roentgen apparatus now in 
use; (4) the readings must be easily made. 
The above are the main requirements and 
in addition there are three others which are 
desirable although not absolutely 
These are 


necessary. 
(5) the dosimeter should switch off 
the current when the desired dose has been 
delivered; (6) the magnitude of the dose 
should be recorded so that the record may be 
preserved for future reference; (7) the instru- 
ment should be calibrated against the 
standard unit. 

A dosimeter complying with the above will 
probably be based on the ionization principle. 
The saturation current will have to be em- 
ployed to do work, the effect of which can be 
measured. Such a dosimeter could be 
structed along the following lines: 
ration current from an 
could be amplified, 
fying tubes, 
meter or a 


con- 
the satu- 
ionization chamber 
possibly by two ampli- 
and then conducted to a volta- 

coulometer. The amount of 
oxyhydrogen gas or of deposited mercury is 
ee to the saturation current and 
therefore to the If the instrument is 
calibrated in R units then the reading at any 
time helen: irradiation will give the total R 
units delivered. Such a dosimeter would meet 
the needs of the practical roentgen therapist. 


dose. 


ANDERSEN, Ernst. The common factor in the 
action of radiation, nonspecific protein, and 
insulin. Miincben. med. Webnschr., May 22, 
1925, Ixxii, 846-848. 

It is fairly well known that roentgen rays 
and nonspecific proteins produce — similar 
effects, but it is not well known that insulin 
also produces some comparable effects. The 
intensity of these effects vary of course with 
the agent, and in insulin we have, as in tuber- 
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culin, both the specific and nonspecific action. 
A fourth agency belonging to this group is the 
inflammatory process. 

The common effect produced by thes« 
agents becomes evident at first in the blood as 
more or less pronounced acidosis which, in the 
case of the first three agents, is followed afte 
few hours by an alkalosis, whereas in the « 
inflammation the alkalosis does not appear 
until recession of the infection. After irradia- 
tion we find in the blood besides the acidosis 
decrease in chlorine content for the first 
twenty-four hours or so. It 
irradiated area becomes fairly edemat 
immediately after irradiation and that the 
affected cells take up chlorine from the bloo 
in other words, there is an acid chloride eden 
In acute inflammations we also observe pro- 
nounced changes in the blood chloride content. 
Similar depressions blood 
observed after injections of 
tein and of insulin. 

The acidosis is believed to be due to 
increased activity of the cellular elements 
the body, and the subsequent alka 
claimed to correspond to a decreased activity 
of the cells. Consequently a cancer should 
proliferate actively under a condition of 
acidosis, and stagnate during alkalosis. 

Such considerations lead to the conclusion 
that suitable data can aid in prevention as well 
as in treatment. Before applying a radiat 
protein or insulin treatment, it is desirable to 
have an acidotic condition present. This car 
be accomplished with the aid of acid diets, 
and it is to be expected that the therapy 
be more effective and in smaller doses. Should 
the body be in a condition of strong alkalosis, 
small doses will be ineffective 


ise oO 


seems that the 


chlorides re 
nonspecill 


losis S 


as they would 


be insufficient to produce acidosis. 
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